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1.0 INTRODUCJlON 

Laboratory data for Second Round groundwater samples collected during the 300-
FF-5 Operable Unit Remedial Investigation/Feasibility study have been reviewed and 
validated to ensure that they are of sufficient quality to support decisions regarding 
further actions to be taken at the 300-FF-5 Operable Unit. The initial results of this 
review have been previously documented in a series of Preliminary Quality Assurance 
reports previously provided to Westinghouse Hanford. This report summarizes the 
results previously presented in the Preliminary Quality Assurance reports for all of the 
Second Round groundwater samples. In some instances, the data qualifiers originally 
preseQt~d in _th~ Preliminary Quality Assurance reports have been changed based upon 
further review ·of all of the data for the Second Round groundwater samples; these 
instances are highlighted in the text. 

Throughout this report, various standard abbreviations have been used to note the 
qualifications associated with sample results. These abbreviations are summarized in 
Table 1-1. 

1.1 CHEMICAL.ANALYSES 

Data from the chemical analysis of eighty-six samples from the 300-FF-5 Operable 
Unit Remedial Investigation and their related quality assurance (QA) samples were 
reviewed and validated to verify that reported sample results were of sufficient quality to 
support decisions regarding remedial actions performed at this site. Twenty-three 
analytical cases were analyzed hy Thermo Analytical Laboratories (TMA) using U.S. 
Environmental Protection Agency (EPA) Contract L1boratory Program (CLP) protocols. 
Five analytical cases were analyzed by Roy F. Weston (Weston) Laboratories using CLP 
protocols. Sample analyses included: 

• . Volatile organics (86 aqueous samples); 

• Pesticides and polychlorinated biphenyls (PCBs) ( 41 aqueous samples); 

• Metals (86 aqueous samples); and 

• General chemical parameters (51 aqueous samples). 

1-1 
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Data_ from the radiochemical analysis of two analytical cases analyzed by TMA, 
and one analytical case analyzed by Weston were validated. Both laboratories used 
analytical protocols specified in the Remedial Jnvestigation,/Feasihilily Study Work Plan for 
the 300-FF-5 Operable Unit, Hanford Site (DOE 1990). Sample analyses included the 
following: 

• Gross alpha and gross beta determination (39 aqueous samples); 

• Strontium 90 (39 aqueous samples); 

• Technetium 99 (37 aqueous samples); 

• Uranium isotopes (39 aqueous samples); 

• Total uranium (39 aqueous samples); 

• Gamma spectros.copy (139 aqueous samples); and 

• Tritium (2 aqueous samples). 

1.3 WESTINGHOUSE HANFORD GUIDANCE USED 

Data quality was reviewed and analytical results were validated using EPA CLP 
protocols and guidelines, and related Westinghouse Hanford Company (WHC) 
procedures (WHC 1992a and 1992b). Data were qualified based on their quality and the 
guidance provided by these sources. Instances where Westinghouse Hanford procedures 
are more restrictive than CLP protocols were noted, particularly with regard to holding 
times for pesticide/PCB analyses. Data were validated to CLP protocol for holding times 
in these instances, and the potential difference in results if Westinghouse Hanford 
procedures are used are discussed. 

1.4 MAJOR DEFICIENCIES 

Volatile Organic Analyses. No samples were rejected due to deficiencies in data 
quality. 

Pesticide and PCB Analyses. No pesticide/PCB data were rejected due to 
deficiencies in data quality. 
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Metals Analyses. Selenium data in Case N204110 and ~hallium data in Case 
N205055 were qualified as reject~d due. to fow matrix spike percent recoveries. 

General Chemistry Analyses. No sample data were rejected due fo deficiencies in 
data quality. 

Radiochemical Analyses. No sample data was rejected due to deficiencies in data 
quality. 

1.5 GENERAL QUALfIY TRENDS 

Several general quality trends that resulted in data qualification were observed. 
These include the foliowing: 

• Blank contamination was noted in method blanks analyzed for volatile 
organic compounds. 

• 

• 

Some holding time exceedences between sample collection and analysis, 
and lack of daily c~librptions for ion chromatography, ammonia, and pH 
were observed for analyses performed by TMA. · 

The method precision for radiochemical analysis for a large number of 
samples could not be determined because replicate sampl~ results were less 
than the minimum detectable amount (MDA). 

• Method accuracy was less than acceptable criteria for a number of 
radiochemical results. 
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Table 1-1 - Glossary .of Data Qualifiers 

U Indicates the compound or analyte was analyzed for and not detected. The value 
reported is the sample quantitation limit corrected for sample dilution and 
moisture content by the laboratory. 

UJ Indicates the compound or analyte was analyzed for and not detected. Due to 
quality control deficiencies identifie.d._during_.data validation the value reported 

-may not accurately retlect the sample quantitation limit. 

J Indicates the compound or analyte was analyzed for and detected. The associated 
value is estimated but the data are useable for decision making processes. 

R 

JN 

N 

Indic~tes the compound or analyte was analied for and due to an identified 
quality control deficiency the data are useable. 

Indicates presumptive evidence of a . compound at an estimated value. 

Indicates presumptive evidence of a compound. 

UJN Indicates the compound or analyte was originally identified from presumptive 
evidence. Due to quality control deficiencies identified during data validation the 
value reported may not accurately reflect the sample quantitation limit. 
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2.0 VOLATILE ORGANIC DATA VALIDATION AND LIMITATIONS 

2.1 SUM1\1ARY 

2.1.1 Eleven Sample Delivery Groups 

Sample results from the following eleven volatile organic cases· are included in this 
report: 

Case No. of No. Fully 
Laboratory Number Samples Validated 

Weston 9205L304 1 I 

TMA A205003 5 5 

Weston 9205L332 3 ~ 

.) 

Weston 9205L406 1 

TMA A204064 10 4 

TMA A205049 21 8 

TMA A205072 8 3 

TMA A205017 16 2 

TMA A205025 2 () 

TMA A205007 7 4 

TMA A205032 11 2 

Data qualifiers assigned to the 300-FF-5 compounds of concern 
( 1,2-dichloroethene, methylene chloride, tetrachloroethene, and trichloroethene) and for 
all other compounds originally reported as detected for these cases are summarized in 
Table 2-1. 

2.1.2 All Samples Validated 

Results for all the sample analyses for the cases listed above were validated, and 
data qualifiers assigned as appropriate. All of the reported results for quality assurance 
samples associated with these cases were reviewed. For Case A205017 one hundred 
percent of the quality assurance sample results were recalculated and quality control . 

2-1 
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calculations verified. A limited number of samples: specified by Westinghouse Hanford, 
were fully validated (i.e., all sample results were recalculated from the laboratory raw 
data). 

2.1 .3 Westinghouse Hanford Validation Guidance Used 

Data validation was performed in accordance with the Westinghouse Hanford 
Data Validation Procedures for Chemical Analyses (WHC 1992a). Additional criteria 
established for the determination of laboratory performance were obtained from 
Westinghouse Hanford (DOE 1990), and the EPA's Laboratory Data Validation 
Functional Guidelines for Evaluating Organics Analyses (EPA 1988h ). 

- -
2.1.4 Samples Analyzed According to CLP Protocols 

Eighty-six low level water samples (including 5 equipment hlanks and 35 trip 
blanks) were submitted for analysi~. Analyses were performed according to the 1988 or 
1990 CLP protocol (EPA 1988c and 1990) . 

l . 

Sample analyses were perfl1rmed using tive ;gas chtomatograph/mass spectrometer 
(G.C/MS) systems. One was 6utfiited with a packed column. Four were 'outfitted with 
capillary columns. The data were evaluated against equivalent quality control 
requirements, and are comparable~ Instances of failure to comply with various technical 
requirements established by CLP protocols resulted in qualification of the data. The 
specific problems observed during the quality assurance review are detailed in the 
sections below . 

The analysis was complete and met the method and work plan cc,mtract required 
o,.. quantification limit (CRQL) requirements (DOE 1990) in all cases. 

2.1 .5 Minor Deficiencies Noted 

There were minor deficiencies associated with the analyses which resulted in the 
qualification of data. These included: minor blank contamination; calibration criteria 
exceedences; and sample concentrations reported below the quantification limit. These 
deficiencies and the resulting data qualifications are explained in greater detail below. 
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2.2 ANALYTICAL METHOD 

2.2.1 Gas Chromatography/Mass Spectrometer Tuning Criteria Met 

Tuning is performed to ensure that mass resolution, identification, and, to some 
degree, sensitivity of the gas chromatography/mass spectrometry (GC/MS) instrument 
have been established. When analyzing for volatile organics, instrument tuning is 
performed with bromotluorobenzene (BFB). Instrument tuning must be performed prior · 
,to the analysis of either standards or samples and must meet the criteria established by 
the analytical protocol. The specific criteria for acceptable G_C/MS instrument tuning 
using BFB are outlined in Westinghouse Hanford (WHC 1992a) and in EPA (1988b). 

The original tuning data were checked for transcription and calculation errors in 
one of the packages (Case A205017). In the remaining ten data packages, tuning and 
mass calibration summary forms (Form V) were evaluated to verify that tuning criteria 
were met. Prior to calibration and sample analysis, all tuning criteria were met. 
Therefore, no data were qualified based on the tuning results. 

2.2.2 Acceptable Calibration 

Instrument calibration is performed to establish that the GC/MS · instrument is 
capable of producing acceptable and reliable analytical data over a range of 
concentrations. The initial and continuin~ calibrations ap:: ·io be performed according to 
CLP protocols. An initial multipoint calibration is performed prior to sample analysis to 
establish the linear range of the GC/MS instrument. Continuing calihration checks are 
performed to verify that instrument performance is stable and reproducible on a day. to
day basis. 

A detailed description of the results for the initial and continuing calibrations 
performed is presented below. 

2.2.2.J No Initial Calibration Exceedences 

Instrument response is established when the relative response factors (RRFs) for 
all target compounds are greater than or equal to 0.05 units (EPA 1988a) or the 
minimum criteria specified in the SOW (EPA 1990). Linearity is established when the 
relative standard deviations (RSDs) of the RRFs are less than or equal to 30 percent 
(EPA 1988a) or 20.5 percent (EPA 1990). For samples analyzed according to the 1988 
SOW (EPA 1988a) all exceedences of these requirements are qualified. For samples 
analyzed according to the 1990 SOW (EPA 1990) only some of the compounds are 
required to meet these criteria, and minor exceedences of common problem compounds 
are not qualified. 
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For each of the eleven cases the initial calibrations met the criteria. Therefore, no 
oata were qualified based on the initial calibration results. 

2.2.2.2 Minor Continuing Calibration Exceedences 

The criteria for accepting the continuing calibration require that a 50 µg/L 
standard be analyzed at least once per 12-hour period and that the RRFs of all target 
compounds be greater than or equal to 0.05 units (EPA 1988a) or the minimum criteria 
specified in the SOW (EPA 1990). ~n addition, the percent difference (%D) of these 
RRFs must be less than or equal to 25 percent (EPA 1988a and 1990) of the average 
RRFs calculated for the associated initial calibration. For samples analyzed according to 
the 1988 SOW (EPA 1988a) all exceedences of these requirements are qualified. For 
samples analyzed according to the 1990 SOW (EPA 1990) only some of the compounds 
are required to meet these criteria, and minor exceedences of common problem 
compounds are not qualified. 

The required analysis frequency and criteria for continuing calibration were met 
for the eleven cases, except as noted. 

Case 92051.304. The laboratory performed one continuing calibration verification 
(CCV) standard analysis. A CCV was analyzed on May 14, 1992, on instrument 4900R. 
The CCV %p criteria were met ~ith the exception of bromodichloromethane (55.5 
percent), 4-rnethyl-2-pentanone (29.8 percent), and 1, 1,2,2-tetrachloroethane (28.0 · 
percent). These· compounds were not detected in the associated sample (B062R3). 
Therefore, the associated quantification limits were qualified as estimates (UJ) for these 
three compounds. 

2.2.3 Blanks 

Method blank and field blank analyses are performed to determine the extent of 
laboratory or field contamination of samples. If the sample concentration for a 
compound is less than five times the blank concentration (ten times if the:! compound is a 
common laboratory contaminant), the sample concentration is qualified as undetected 
(U). 

2.2.3.J Minor Method Blank Contamination 

One method blank was analyzed. during each 12-hour period, on each instrument. 
Several compounds were detected in the blanks at low concentrations. These included: 
methylene chloride, acetone, I, I, I-trichloroethane, chloroform, and a few tentatively 
identified compounds (hexane, substituted alkanes). Based on the 5 times and 10 times 
criteria, all associated sample data were qualified as undetected (U). 
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A listing of the hlank concentrations, associated samples, and qualifier assignments 
can be found on Form B-3 of the _data validation supporting documentation field with the 
original data package. 

2.2.3.2 No Field or Equipment Blank Contamination 

Several field blanks and equipment blanks were analyzed with the samples. There 
were compounds detected in the field blank samples, at levels comparable to the method 
blank concentrations. These results were therefore qualified as undetected (U) based on · 
the method blank contamination. 

23 HOLDING TIMES 

Analytical holding times were assessed to ascertain whether the CLP holding time 
requirements for volatile organic analyses were met by the laboratory. The CLP holding 
time requirements for volatile organic analyses are as follows: aqueous samples must be 
analyzed within 7 days of the date of sample collection (if unpreserved) and 14 days of 
the date of sample col.lection (if preserved); and all samples must he shipped on ice to 
·the laboratory and stored at 4 °C until analysis. · 

The holding times were acceptable for all of the samples associated with these 
eleven cases. Therefore, no qualifiers were a,ssigned based on the holding time-: 

2.4 ACCURACY 

Accuracy was assessed by evaluating the i:ecoveries of stahlc:: isotopically labeled 
surrogate compounds added to all samples and blanks, matrix spikes, and by the analysis 
of a representative sample, which was spiked with a variety of volatile organic 
compounds. The overall accuracy goal for the four compounds of concern is + 25 
percent. 

2.4.1 Su"ogate Compound Recoveries Acceptable for All Samples 

Matrix-specific surrogate compound recovery control windows have been 
established by the EPA CLP program. When a surrogate compound recovery is out of 
the control window, all positively identified target compounds associated with the 
unacceptable surrogate recoveries are qualified as estimates ( J). Undetected compounds 
are qualified as having an estimated detection limit (UJ). 
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The surrogate compound recoveries calculated for the three stable isotopically 
labeled surrogate compounds were all acceptable for all cases, and ranged from 92 to 113 
percent. Therefore, no qualifiers were assigned based on surrogate percent recoveries. 

2.4.2 Matrix Spike Recoveries Acceptable 

Matrix spike compounds are added to a sample, which is representative of the 
sample delivery group. Matrix spike analyses are performed in duplicate using five 
compounds specified by CLP protocols. The recoveries for the five compounds should 
be within the established quality control limits (EPA 1988b and 1990). The matrix spike 
analyses estimate how much the target compounds are interfered with, either positively 
or negatively, by the sample matrix. 

Eleven aqueous matrix spike samples were analyzed with the eleven cases 
addressed in this report. 

The matrix spike compound · recoveries were all acceptahle for all cases, and · 
ranged from 75 to 115 percent. Therefore, no qualifiers were assigned based on matrix 
spike pe~cent recoveries. · 

2.S PRECISION ACCEPTABLE 

Analytical precision is expressed by the relative percent difference (RPO) between 
the recoveries of duplicate matrix spike analyses performed on a sample. When the 
laboratory has not performed matrix spike/matrix spike duplicate (MS/MSD) analyses, 
precision may also be assessed using unspiked duplicate sample analyses. Field precision 
is measured by analyzing duplicate samples taken in the field. Interlaboratory precision 
is measured by analyzing duplicate samples ("field splits") by two analytical laboratories. 
The overall precision goal for the four compounds of concern is + 10 percent. 

2.5.1 Matrix Spike Duplicates Acceptable 

Eleven matrix spike duplicate samples were analyzed with the eleven cases 
addressed in this report. 

The matrix spike duplicate RPDs were acceptable for _the deven cases, and 
ranged from O to 10 percent. Therefore, no qualifiers were assigned based on the matrix 
spike duplicate precision. 
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!. 2.5.2 Field Duplicates Analyzed 

"D1ere were four sets of field duplicate samples analyzed for volatile organics 
(B06302 and B062C7 of Case A205003; B06305 and 8062T2 of Case A205007; B06308 
and B062P9 of Case A205017; and B06311 and B062Xl of Case A205032). 

For all these samples, the compounds of concern were not detected, and other 
compounds were detect~d at concentrations less than five times the CRQL Therefore, 
field duplicate precision could not be evaluated. 

Full presentation of field duplicate data and RPO calculations are given in 
Appendix A. No qualifiers were assigned based on field duplicate precision data. 

Z:S.3 No Interlaboratory Precision Data 

There were fit:ld split samples analyzed, but the Weston data has not yet been 
V:. received for review. Therefore, interlaboratory precision could not be evaluated. 

, 

No qualifiers were assigned because of this lack of in·terla·horatory precision data. 

2.6 INTERNAL STANDARD PERFORMANCE ACCEPTABLE 

I.i;1ternal standard performance was assessed to determine whether abrupt changes 
in instrument response and sensitivity occurred that may have affected the reliability of 
the analytical data. The response ( area or height) of the internal standards must not 
vary by more than + 100 percent or -50 percent from the response of the internal 
standard that was used to calculate the upper and lower bounds. The upper and lower 
bounds define the range for acceptable internal standard response (area/height) for the 
sample analyses. The criteria for internal standard performance were met in all cases. 
Therefore, no qualifiers were assigned based on internal standard pc::rformance. 

2.7 IDENTIFICATION OF COMPOUNDS 

The identity of detected compounds was confirmed by investigating the possibility 
of false positives. The confirmation of compound identification during the quality 
assurance review focuse~ on false positives because only mass spectra for positive 
identifications are submitted. Confirmation of possible false negatives is addressed by 
reviewing other factors relating to analytical sensitivity ( t!.g., relative response factors, 
detection limits,. linearity, analytical recovery). 
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The compound identifications were confirmed by the validator. The compounds 
that were confirmed to he present in .samples associated with these el~ven cases ·include 
1,2-dichloroethene, trichloroethene, chloroform, 4-methyl-2-pentanone, and acetone. 

All detected tentatively identified compounds (TICs) were qualified as 
presumptively identified at estimated concentrations ( JN), or at estimated detection limits 
(UJN). 

2.8 COMPOUND QUANTIFICATION AND REPORTED DETECTION LllVlITS 

Compound quantifications and reported detection limits were recalculated for the 
samples specified by Westinghouse Hanford for each case to verify that they were 
accurate and consistent with CLP requirements. The calculations were consistent with 
the reported results. Therefore, no changes or qualifications were made based on the 
calculations. 

Below the CRQL, instrument precision becomes more variable as the instrument 
detection limit (IDL) is approached. Therefore, the concentration of any compound that 
was detected below the CRQL was qualified as an estimate (J). · 

1 
. 

2 . .9 SYSTEM PERFORMANCE ACCEPTABLE 

A thorough review of ongoing data acquisition and instrument performance 
criteria was made to assess overall GC/MS instrument performance. No changes in 
instrument performance were noted that would result in the degradation of data quality. 
No indications of unacceptable instrument performance (i.e., shifts in baseline stability, 
retention time shifts, extraneous peaks, sensitivity) were found during the quality 
assurance reV1ew. 

2.10 CHANGES MADE SINCE PRELIMINARY REPORT 

Data qualifier assignments and documentation were reviewed by a senior validator 
and a technical reviewer. The following changes were made after the submittal of the 
Preliminary QA Report: 

• Detection limits were raised for the compounds in two samples that had 
been qualified due to blank contamination (WHC 1992a). These samples 
were B06320 and B062P9. The qualifier assignments remained the same. 
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No other changes were made to the sample data. 

2.11 UNVALIDATED DATA PACKAGES COMPLETE 

In addition to validating analytical results for the eleven cases discussed above, 
seven additional Second Round Groundwater volatile organic data, packages, which were 
not validated, were reviewed to verify that all deliverables normally supplied by the 
laboratories were present. The results of this review are summarized in Table 2-2. In no 
case were key deliverahles noted to be missing. 

R<>UNB2.FR 
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T11ble 2-1. 300- FF-5 Operable Unit Remedial Investigation 
Groundwater Round 2 Volatile Organic Compounds 
Analysis and Qualifier Summary 

Sample No. 

300-FF-5 Compounds of Concern: 

Methylene Chloride 
1,2-Pichloroethene 
Trichloroethen~ 
Tetrachloroethene 

Addi tional Compounds Originally Detected in Sample: 

;\cetone 
Carbon Disulfide 
Chloroform 
l, l, I -Trichloroethane 
4-Methyl-2-pentanone 
2-Hexanone 
l, 1,2,2-Tetrachloroethane 
Toluene 
Xylene (total) 
Hexane (TIC) 
Total subst. allcanes (TIC) 
Total unknown 1tlkanes (TIC) 
Total unknown hydrocarbons (TIC) 

NR - not reported as detected 
• - fully validated s11mple 

. 

2 8 

•B062R3 

µg/L 

5 u 
88 
II 
5 u 

10 u 
NR 
NR 
NR 
10 UJ 

NR 
5 UJ 

NR 
NR 
NR 
NR 
NR 
NR 

-
( 

•B062C7 •B062Nl •B06302 

µgfL µg/L µg/L 

10 u 10 u 10 u 
10 u 10 u 10 u 
JO u 10 u 10 u 
JO u 10 u 10 u 

NR 18 22 
NR NR NR 

5 J NR 5 J 
NR NR NR 

2 J NR NR 
NR NR NR 
NR NR NR 
NR NR NR 
NR NR NR 
NR NR NR 
NR NR NR 
NR NR NR 
NR NR NR 

•B06349 •B06350 

µg/L µg/L 

10 u 10 u 
10 u 10 u 
JO u JO U 
10 u 10 U 

NR 22 
NR NR 
NR l J 
NR NR 

2 J 2 J 
NR NR 
NR NR 
NR NR 
NR NR 
NR NR 
NR NR 
NR NR 
NR NR 

Sheet l of 11 
•B062R7 •B062V8 

µg/L µg/L 

10 u 10 u 
5 u 5 U 
5 u 4 J 
5 u 5 U 

NR NR 
NR NR 
NR 4 J 
NR NR 
NR ' NR 
NR NR 
NR NR 
NR NR 
NR NR 
NR NR 
NR NR 
NR NR 
NR NR 

~ 
::r: 
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Tuble 2- 1. 300-FF-S Operable Unit Remedial lnvestigution 
Groundwater Round 2 Volatile Organic Compounds 
Analysis 1md Qualifier Summary 

Sample No. 

300-FF-5 Compounds of Concern: 

Methylene Chloride 
1,2-Dichloroetbene 
T ricbloroethene 
Tetrachloroelhene . 

Additional Compounds Originally Detected in Sample: 

Acetone 
Carbop Disulfid~ 
Chloroform 
I, I, I-Trichloroethane 
4-Methyl-2-pentanone 
2- Hexanone 
I, l ,2,2-Tetracbloroethane 
Toluene 
Xylene (total) 
Hexane (TIC) 
Total subst. alkanes (TIC) 
Total unlcnown alkanes (TIC) 
Total unknown hydrocarbons (TIC) 

NR - not reported as detected 
• - fully validated sample 

•B062V4 

µg/L 

IO u 
s u 
2 J 
s u 

NR 
NR 

4 J 
NR 
NR 
NR 

. NR 
NR 
NR 
NR 
NR 
NR 
NR 

5 6 

~B062B5 B06331 B06330 

µg/L µg/L µg/L 

.. 
s .u 12 u IO u 

.5 u IO u IO u 
1 J IO u IO u 
s u IO u 10 u 

10 u NR NR 
NR NR NR 
NR I J I J -
NR 10 u NR 
NR NR NR 
NR NR NR 
NR NR NR 
NR NR NR 
NR NR NR 
NR NR NR 
NR NR NR 
NR NR NR 
NR NR NR 

B06329 B06328 B06327 

µg/L µg/L µg/L 

S7 U IO u 10 u 
10 U IO u IO u 
10 U 10 u 10 u 
10 U 10 u 10 u 

NR NR NR 
NR NR NR 

I J I J I J . 

JO u 10 U 10 u 
NR 2 J NR 
NR NR NR 
NR NR NR 
NR NR NR 
NR NR NR 
NR NR NR 
NR NR NR 
NR NR NR 
NR NR NR 

Sheet 2 of 11 
•B062M2 •B062L9 

µg/L µg/L 

IS u 12 u 
IO u IO u 
10 u 10 u 
10 u 10 u 

NR NR 
NR NR 
NR NR 
NR NR 
t:,JR NR 

·--
NR NR 
NR NR 
NR NR 
NR NR 
NR NR 
Nll NR 
NR NR 
NR · NR 

; 

-~ 

::r: 
() ., 
(/) 

0 .. 
. -~ 

: ~ -I 
,..... 
....; 
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· Table 2-1. 300-FF-S Operable Unit Remedial Investigation 
Groundw{lter Round 2 Volatile Organic Compounds 
Analysis and Qualifier Summiuy 

Sample No. 

300-Ff-S Compounds of Concern: 

Methylene Chloride 
1,2-Dichloroe~ene 
Trichlor~tbene 
Tetrachloroethene 

Additional Compounds Originally Detected in Sample: 

Acetone 
Carbon Disulfide 
Chloroform 
I, I, I-Trichloroethane 
4-Methyl-2-pentanone 
2-Hexanone 
I , I , 2, 2-T etrachloroeth1me 
Toluene 
Xylene (total) 
Hexane (TIC) 
Total subst. alkanes (TIC) 
Total unknown alkanes (TIC) 
Total unknown hydrocarbons (TIC) 

NR - not reported as detected 
• - fully validated sample 

" ., t!! .. i 

•B062K7 

µg/L 

10 u 
10 u · 
10 u 
10 u 

NR 
NR 
NR 
10 u 
3 J 
3 J 
2 J 

NR 
NR 
NR 
NR 
NR 
NR 

} S 7 

I I 

•B062K4 B062H9 B062D3 

µg/L µg/L µg/L 

IO u 14 u 10 U 
10 u 10 u 10 U 
10 u 10 u 3 J 
10 u 10 u 10 U 

NR NR NR 
NR NR NR 
0.9 J NR 25 u 
NR 10 u 10 u 
NR 

.. 
NR NR . 

NR NR NR 
NR NR NR 

I J NR NR 
2 J NR NR 

NR NR NR 
NR NR NR 
NR NR NR 
NR NR NR 

B062FS B062PO 

µg/L µg/L 

IO U 10 u 
10 u 10 u 
2 J 10 u 

IO U 10 u 

NR NR 
NR NR 
10 u 10 u 
10 u 10 u 

NR NR 
NR NR 
NR NR 
NR NR 

. NR NR 
NR 8 UJN 
NR 8 JN 
NR NR 
NR NR 

Sheet 3 of 11 
B062RS B062V2 

µg/L µg/L 

IO u IO U 
10 u IO U 
10 u 3 J 
IO u 10 U 

NR NR 
NR · NR· 

IO u 10 u 
10 u 10 U 

. NR ' NR 
·-

NR NR 
NR NR 
NR NR 
NR NR 

7 UJN 7 UJN 
NR NR 
NR NR 
NR NR 

~ 
::c 
() . 
en 
0 ' ., 
m ·z ., .-
~ ..... . , . 
-'-
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Table 2-1. 300-FF-5 Operable Unit Remedial Investigation 
Groundwater Round 2 Volatile Organic Compounds 
Analysis and Qualifier Summary 

Sample No. 

300-FF-5 Compounds of Concern: 

Methylene Chloride 
1,2-Dichloroethene 
Trichloroethene 
Tetrachloroethene 

Additional Compounds Originally Detected in Sample: 

Acetone 
Carbon Disulfide 
Chloroform 
I, I, I -Trichloroethane 
4-Met):iyl-2-pentanone 
2-Hexanone 
l, 1,2,2-Tetrachloroethane 
Toluene 
Xylene (total) 
Hexane (TIC) 
Total subst. allcanes (TIC) 
Total unknown allcanes (TIC) 
Total ~mknown hydrocarbons (TIC) 

NR - not reported as detected 
• - fully validated sample 

8062V6 

µg/L 

lO u 
10 u 
5 J 

lO U 

NR 
NR 

lO u 
10 u 

NR ,. 

NR 
NR 
NR 
NR 

6 UJN 
NR 
NR • 
NR 

5 8 

8062W4 8062W8 8062X4 

µg/L µg/L µg/L 

lO u lO u IO U 
10 u lO u lO U 
I J 2 J 3 J 

lO u lO u lO U 

.. . 

NR NR NR 
NR NR NR 

lO u lO u 10 u 
IO u lO u lO u 

NR NR NR 
NR NR NR 
NR NR NR 
NR NR NR 
NR NR NR 
NR NR NR 
NR NR NR 
NR NR NR 
NR NR NR 

B06225 806317 806362 

µg/L µg/L µg/L 

IO U lO u lO u 
10 u lO u 10 u 
10 u 10 u lO u 
10 U 10 u lO u 

NR NR NR 
NR NR NR 
10 u lO u 10 u 
10 u lO u lO u 

NR NR NR 
NR NR NR 
NR NR NR 
NR NR NR 
NR NR NR 
NR 7 UJN NR 
NR 6 JN NR 
NR NR NR 
NR NR NR 

Sheet 4 of 11 
•8063N3 •8063N4 

µg/L µg/L 

IO u lO u 
10 u lO u 
10 u lO u 
lO u 10 u 

NR NR 
NR NR 
10 u lO u 
lO u IO u 

NR NR ---
NR NR 
NR NR 
NR NR 
NR NR 
NR 7 UJN 

6 JN NR 
NR NR 
NR NR 

~ 
:r: 
n . 
0) 
(J 

I • 

{Tl 

z 
~-

~ .. -·' 
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Table 2-1. 300-FF-5 Operable Unit Remedial Investigation 
Groundwater Round 2 Volatile Organic Compounds 
Analysis and Qualifier Summary 

Sample No. 

300-FF-5 Compounds of Concern: 

Methylene Chloride 
l ,2-Dichloroethene 
Trichloroelhenc; 
Tetrachloroelhene 

Additional Compounds Originally Detected in Sample: 

Acetone 
Carbon Disulfide 
Chloroform 
I, I, I-Trichloroethane 
4-Methyl-2-pentunone 
2-Hexanone 
l, 1,2,2-Tetrachloroethane 
Toluene 
Xylene (total) 
Hexane (TIC) 
Total subst. alkanes (TIC) 
Total unknown alkanes (TIC) 
Total unknown hydrocarbons (TIC) 

NR - not reported as detected 
• - fully validated sample 

; 

B063N5 

µg/L 

JO u 
JO u .. .. 

JO u 
10 u 

NR 
NR 

JO u 
JO, u 

NR 
NR 
NR 
NR 
NR 

1 UJN 
NR 
NR 
NR 

, 
, 1 

•B063N6 B063N7 

-
µg/L µg/L 

17 u JO u 
10 u 10 u 
JO u JO u 

.. lO u 10 u 

37 NR 
NR NR 
·JO u JO U . 

10" U 10 u 
NR NR 
NR NR 
NR NR 

1 J NR 
NR NR 

6 UJN 6 UJN 
NR ·• NR 
NR NR 
NR NR 

B063N8 B063N9 B063PO 

µg/L µg/L µg/L 

lO u JO u 10 u 
lO u JO u 10 u 
lO u JO u 10 u 
lO u JO u 10 u 

NR NR NR 
NR NR NR 
lO u JO u 10 u 
10 u JO u 10 u 

NR NR NR 
NR NR . NR 

NR NR NR 
NR NR NR 
NR NR · NR 
NR NR NR 
NR NR NR 
NR NR NR 
NR NR NR 

B063P2 

µg/L 

10 u 
JO u 
10 u 
JO u 

NR 
NR 
NR 

10 U 
· NR, 

NR 
NR 
NR 
NR 

NR 
NR 
NR 
NR 

Sheet 5 of 11 
*B062B4 

µg/L 

70 U · 

10 u 
JO u 
JO u 

NR 
NR 

JO u 
JO u 

NR 
NR-
NR 
NR 
NR 
NR 

JO UJN 
NR 
NR 

~ 
::i:: 
() ' ,, 
(./) 

0 
i I • 

m 
-z 

. ' .. y -,. 
~ ,-. 

-~u. 
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Table 2- I. 300-FF-5 Operable Unit Remedial Investigation 
Groundwater Round 2 Volatile Organic Compounds 
Analysis and Qualifier Summary 

Sample No. 

300-FF-5 Compounds of Concern: 

Methylene Chloride 
1,2-Dichloroelhene 
Trichloroethene 
Tetrachloroethene 

Additional Compounds Originally Detected in Sample: 

Acetone 
Carbon Disulfide 
Chloroform 
l, l , l -Trichloroethane 
4- Methyl-2-pentanone 
2-Hexanone 
l, 1,2,2-Tetrachloroethane 
Toluene 
Xylene (total) 
Hexane (TIC) 
Total subst. alkanes (TIC) 
Total unknown alkanes (TIC) 
Total unknown hydrocarbons (TIC) 

NR - not reported as detected 
• - fully validated sample 

?. 

B062P3 

µg/L 

68 u 
10 u 
10 u 
10 u 

NR 
NR 
to u 
IO u 

NR 
NR 
NR 
NR 
NR 
NR 
NR 

9 JN 
NR 

0 

•B062S2 B06320 •B063P3 

.. . 
µg/L µg/L µg/L 

68 u 73 u 66 u 
s J to u 10 u 

to u to u to u 
to u to u to u 

..... 

NR NR NR 
NR NR NR 
to u to u 10 u 
IO u IO u 10 u 

NR NR NR 
NR . NR NR 
NR NR NR 

4 J . l J NR 
NR NR NR 
NR NR NR 
IO UJ 9 urn 11 UJN 

NR NR NR 
NR NR NR 

B063P4 B063P5 

µg/L µg/L 

70 u 70 u 
10 u 10 u 
10 u 10 u 
10 u 10 u 

NR NR 
2 J NR 

10 u 10 u 
10 u 10 u 

NR NR 
NR NR 
NR NR 
NR NR 
NR NR 
NR NR 

10 UJN NR 
NR NR 
NR' IO JN 

Sheet 6 of 11 
B063P6 B062L0 

µg/L µg/L 

80 u to u 
to u 10 U 
10 u 2 J 
10 u 10 U 

NR NR 
NR NR 
10 u NR 
10 u 10 u 

NR .. NR 
NR NR·-

NR NR 
NR NR 
NR NR 
NR NR 
10 UJN 19 UJN 

NR NR 
NR NR 

~ 
:r: 
() 

I ' 

C/l 
0 

. I. ·.m .z 
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Table 2-1. 300-FF-5 Operable Unit Remedial Investigation 
Groundwater Round 2 Volatile Organic Compounds 
Analysis and Qualifier Summary 

Sample No. 

300-FF-5 Compounds of Concern: 

Methylene Chloride 
1,2-Dichloroethene 
Trichloroethene 
T etrachloroethene 

Additional Compounds Originally Detected in Sample: 

Acetone 
Carl>on Di~ulfide 
Chloroform 
l , l, 1-T richloroethane 
4-Methyl-2-pentanone 
2-Hexanone 
I, 1,2,2-Tetrachloroethime 
Toluene 
Xylen.e (total) 
Hexane (TIC) 
Total subst. alkanes (TIC) 
Total unknown alkanes (TIC) 
Total unknown hydrocarbons (TIC) 

NR - not reported as detected 
• - fully validated sample 

f • ., ..,,, 

B062L3 B062N4 

µg/L µg/L 

. . . 
JO u JO u 
JO u 10 u 
JO u JO u 
10 u JO u 

. . 
NR NR 
NR NR 
NR 10 u 

2 J ... NR 
NR NR 
NR NR 
NR NR 
NR 1 J 
NR NR 
NR NR 

9 UJN NR 
NR NR 
NR NR 

B062P6 •B062P9 

µg/L µg/L 

13 u 12 u 
JO u JO u 
10 u 10 u 
JO u 10 u 

NR NR 
NR NR 
10 u 10 u 

NR NR 
NR NR 
NR NR 
NR NR 
NR NR 
NR NR 
NR NR 
21 UJN 12 UJN 

NR NR 
NR NR 

B062Q2 B062Q5 

µg/L ug/L 

17 u 17 u 
10 u 10 u 
10 u 10 u 
10 u JO u 

NR NR 
NR NR 

10 u NR 
NR NR 
NR NR 
NR NR 
NR NR 
NR NR 
NR NR 
NR NR 
27 UJN 20 UJN 

NR NR 
NR NR 

Sheet 7 of 11 
B06224 •B06308 

ug/L ug/L 

JO u 10 u 
10 u JO u 
JO u ·to u 
10 u 10 u 

NR NR 
NR NR 
NR 10 u 
NR NR 

'5 J NR 
NR NR 
NR NR 

I J NR 
NR NR 
NR NR 
NR NR 
NR NR 

6 JN NR 

-~ 
::r: n . . , 
(;/) 

t:, 
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,,:_~ -. I . ,._ 
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Table 2-1. 300-FF-5 Operable Unit Remedial Investigation 
Groundwater Round 2 Volatile Organic Compaunds 
Analysis and Qualifier Summary 

Sample No. 

300-Ff-5 Compaunds of Concern: 

Methylene Chloride 
1,2-Dichloroethene 
Trichloroethene 
Tetrachloroethene 

Additional Compaunds Originally Detected in Sample: 

Aceton~ 
Carbon Disulfide 
Chloroform 
l, l, 1-Trichloroethane 
4-Methyl-2-pentanone 
2-H(?xanone 
I, l ,2,2-Tetrachloroethane 
Toluene 
Xyhme (total) 
Hexane (TIC) 
Total subst. alkanes (TIC) 
Total unknown alkanes (TIC) 
Total unknown hydrocarbons (TIC) 

NR - not reported as detected 
• - fully validated sample 

B06348 

µg/L 

IO u 
IO u 
IO u 
10 u 

NR 
NR 

IO u 
NR 
NR 
NR 
NR 

I J 
NR 
NR 
NR 

6 JN 
9 JN 

,. 
l 2 

B06354 B06355 B06356 

µg/L µg/L µg/L 

IO u 10 u 18 u 
10 u 10 u 10 u 
10 u - 10 u 10 u 
10 u 10 u 10 u 

NR NR NR 
NR NR NR 
10 u 10 u 10 u 

-
NR NR NR 

2 J . 3 J NR 
NR NR NR 

. NR NR NR 
I J NR I J 

NR NR NR 
NR NR NR 
32 UJN NR 36 UJN 

NR NR NR 
NR NR NR 

B06357 B06358 

µg/L µg/L 

16 u 15 u 
IO u 10 u 
IO u 10 u 
10 u 10 u 

NR NR 
NR NR 
IO u 10 u 

NR NR 
NR NR 
NR NR 
NR NR 
NR NR 
NR NR 
NR NR 
16 UJN 14 UJN 

NR NR 
NR NR 

Sheet 8 of 11 
B06359 B062Z0 

µg/L µg/L 

16 u 58 u 
10 u 10 u 
10 u 10 u 
10 u 10, u 

NR NR 
,NR NR 

10 u 10 U 
NR 2 J 
NR NR 

' 
NR .NR 
NR NR 
NR NR 
NR NR 
NR 8 JN 
31 UJN 24 UJN 

NR NR 
NR NR 

.. 

~ 
::r: 
() 
I • 
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Table 2-1. 300-FF-5 Operable Unit Remedi,ll Investigation 
Groundwater Round 2 Volatile Organic Compounds 
Analysis and Qualifier Summary 

Sample No. 

300-FF-5 Compounds of Concern: 

Methylene Chloride 
1,2-Dichloroethene 
Trichloroethene 
Tetrilchloroethene 

Additional Compounds Originally Detected in Sample: 

Acetone 
Carbon Disulfide 
Chloroform 
l, I, 1-Trichloroethane 
4-Methyl-2-penlanone 
2-Hexanone 
I, l ,2,2-Tetrachloroethane 
Toluene 
Xylene (total) 
Hexane (TIC) 
Total subst. alkanes (TIC) 
Total unknown aikanes (TIC) 
Total unknown hydrocarbon~ (TIC) 

NR - not reported as detected 
• - fully validated sample 

3 

B06360 

µg/L 

49 u 
10 u 
IO u 
IO u 

NR 
NR 

IO u 
NR 
NR 
NR 
NR 
NR 
NR 

7 JN 
15 UJN 

NR 
NR 

A ,_ 
t 3 

•B062S9 •B062T2 •B062T5 

µg/L µg/L µg/L 

18 u 15 u 19 u 
10 u 10 u IO u 
10 U . 10 u IO u 
10 u 10 u IO u 

18 NR NR 
NR .. NR NR 

5 J 4 J 5 J 
NR NR NR 
NR NR NR 
NR NR NR 
NR NR NR 
NR NR NR 
NR NR NR ... . . 

NR NR NR 
7 JN NR NR 

NR NR NR 
NR NR NR 

•B06305 B06351 B06352 

µg/L µg/L µg/L 

10 u 14 u 19 u 
10 u 10 u IO u 
10 u 10 u IO u 
10 u 10 u IO u 

NR NR NR 
. NR NR . NR 

NR 4 J 4 J 
NR NR NR 
NR NR NR-
NR NR NR 
NR NR NR 
NR NR NR 
NR NR NR 
NR NR NR 
NR NR NR 
NR NR· NR 
NR NR NR 

Sheet 9 of 11 
B06353 B062WI 

. µg/L µg/L 

15 u 10 u 
IO u 10 U 
10 u 4 J 
IO u IO U 

NR NR 
NR NR 

4 J 7 J 
NR 2 J 
NR NR 
' 
NR .NR 
NR NR 
NR NR 
NR NR 
NR NR 
NR 16 JN 
NR NR 
NR NR 

~ 
:t 
(j 

I 
(/) ' 
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I 
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Table 2-1 . 300-FF-S Operable Unit Remedial Investigation 
Groundwater Round 2 Volatile Organic Compounds 
Analysis and Qualifier Summary 

Sample No. 

300-FF-S Compounds of Concern: 

Methylene Chloride 
1,2-Dichloroethene 
Trichloroethene 
Tetrachloroethene 

Additional Compounds Originally Detected in Sample: 

Acetone 
Carbon Disulfide 
Chloroform 
l, l, 1-Trichloroethane 
4-Methyl-2-pentanone 
2-Hexanone 
l, 1,2,2-Tetrachloroethane 
Toluene 
Xylene (total) 
Hexane (Tf C) 
Total subst. alkanes (TIC) 
Total unknown alkanes (TIC) 
Total unknown hydrocarbons (TIC) 

NR - not reported as detected 
• - fully validated sample 

2 
,. , 

- ') 

•B062Xl B062X8 

µg/L µg/L 

10 u 10 U .. 

10 U 10 U 
7 J 4 . .J 

10 U 10 u .. , 

NR NR 
NR NR 
. 9 J 8 J 
NR NR 
NR NR 

.. 

NR NR 
NR NR 
NR NR 
NR NR 
NR NR 

14 JN NR 
NR •· NR 
NR 14 JN 

6 4 

B062Y4 B062Y7 

µg/L µg/L 

10 u 10 u 
10 u 10 u 
10 u )0 u 
4 J 10 u 

NR NR 
NR NR 
NR NR 
NR NR 
NR NR 
NR NR 
NR NR 
NR NR 
NR NR 
NR NR 
18 JN NR 
6 UJN NR 

NR s JN 

Sheet 10 of 11 
•B06311 B06361 B06363 

µg/L µg/L µg/L 

10 U 10 u 10 u 
10 U 10 u 10 u 
6 J 10 u 10 u 

10 U 10 U 10 u 

NR NR NR 
NR NR NR 
10 NR NR 

NR NR NR 
NR NR N~ 
NR NR NR 
NR NR NR 
NR NR NR 
NR NR NR 
NR NR NR 
NR 13 JN 11 JN 

7 UJN s UJN s UJN 
NR NR NR 

t, 

~ 
::r: 
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Table 2- l. 300-FF-5 Operable Unit Remedial Investigation 
Groundwater Round 2 Volatile Organic Compounds 
Analysis and Qualifier Summary 

Sample No. 

300- FF-5 Compounds of Concern: 

Methylene Chloride 
1,2-Dichloroethene 
Trichloroethene 
Tetrachloroethene 

Additional Compounds Originally Detected in Sample: 

Acetom~ 
Carbon Disulfide 
Chloroform 
l , I, 1-T richloroethane 
4-Methyl-2-pentanone 
2-Hexanone 
I, 1,2,2-Tetrachloroethane 
Toluene 
Xylene (total) 
Hexane (TIC) 
Total subst. alkanes (TIC) 
Total unknown alkanes (TIC) 
Total unknown hydrocarbons (TIC) 

NR - not reported as detected 
• - fully validated sample 

' • ,. , 

2 ( 
j I 

Sheet II of 11 
B063M5 B063M6 B063M7 

µg/L µg/L µg/L 

10 u 10 u 10 u 
10 u 10 u 10 u 
10 u 10 u 10 u 
JO u 10 u JO u 

·• ·-
, .. 

NR NR . ~ .... NR 
NR NR NR 
NR NR NR 
NR · NR NR 
NR NR NR 
NR NR NR 
NR NR NR . 

NR NR NR 
NR N~ NR 
NR NR ... NR 

16 JN 6 JN 9 JN 
NR NR NR 
NR NR NR 

JOBSl2978)01TABl.li2· 1.wkl .. 
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Table 2-2. 300-FF-S Operable Uait Remedial Investigation 

Groundwater Round 2 Volatile Organic 

Data Package Complctcoc:u Verification Results 

Data Package Item 

Caso Narrative 

Data Summary 

Chain-of-Custody 

QC Summary 

Surrogate Report 

MS/MSD Report 
Blank Summary Report 

gc~s Tuning Report 
Internal Standard Summary Report 

Sample Data 

Sample Reports 

TIC Reports For Each Sample 

RIC Reports for All Samples 

Raw and Corrected Spectra-Detected Results 

Raw and Corrected Library Search-Rep. TIC 

Quantitation and Calculation Data-All TIC 

Standards Data 
: 

Initial Calibration Report 

RIC and Quantitation Reports-Initial Calibration 

Continuing Calibration Reports 

RIC and Quantitation ReportS-Cont. Calibration 

Internal Standard Summary report 

Raw QC Data 

Tuning Report, Spectra, Mass Lists 

Blank Analysis Report 

TIC Reports for all Blanks 

RIC and quantitation reports for blanks 

Raw and Corrected Spectra-Detected Results in Blanks 

Raw and Corrected Library Search-Rep. TIC 

Quantitation and Calculation Data-TIC 

MSIMSO Report Forms 

RIC and Quantitation Reports for MSIMSO 

Additional Data 
Moisture, %Solids Data Sheets 

Reduction Formulae 

Instrument Tlme Logs 

Chemist Notebook Pages 

Sample Preparation Sheets 

Does Missing Item(s) Affect Data Quality? 

JOBS\297850\Table2-2. wkl 

. 
Case Number 

04-077 04--045 04-070 04-083 

Yes Yes Yes Yes 

Yes Yes Yes Yes 

Yes Yes Yes Yes 

Yes Yes Yes Yes 

Yes Yes Yes Yes 
Yc:i Yes Yes Yes 

Yes Yes Yes Yes 
Yes Yes Yes Yes 

Yes Yes Yes Yes 

Yes Yes Yes Yes 

Yes Yes Yes Yes 

Yes Yes Yes Yes 

Yes Yes Yes Yes 

Yes Yes Yes Yes 
' I 

Yes Y,::s Yes Yes 

Yes Yes Yes Yes 

Yes Yes Yes Yes 

Yes Yes Yes Yes 
Yes·. _. Yes Yes Yes 

Yes Yes Yes Yes 

Yes Yes Yes Yes 

Yes Yes Yes Yes 

Yes Yes Yes Yes 

Yes Yes Yes Yes 

Yes Yes Yes Yes 

Yc:s NIA Yes Yes 

Yes Yes Yes Yes 

Yes NIA Yes Yes 
.. 

NIA NIA NIA NIA 
NIA NIA NIA NIA 
NIA NIA NIA NIA 
NIA NIA NIA NIA 
NIA NIA NIA NIA 

No No No No 

2-21 

06-039 04-072 05--043 

Yes Yes Yes 

Yes Yes Yes 
Yes Yes Yes 

Yes Yes Yes 
Yes Yes Yes 
Yes Yes Yes 

Yes Yes Yes 
Yes Yes Yes 

Yes Yes Yes 

Yes Yes Yes 

Yes Yes Yes 

Yes Yes Yes 

Yes Yes Yes 

Yes Yes Yes 

Yes Yes Yes 

Yes Yes Yes 

Yes Yes Yes 

Yes Yes Yes 

Yes Yes Yes 

Yes Yes Yes 

Yes Yes Yes 

Yes Yes Yes 

Yes Yes Yes 

Yes Yes Yes 

Yes Yes Yes 

Yes Yes Yes 

Yes Yes Yes 

Yes Yes Yes 

NIA NIA NIA 
NIA NIA NIA 
NIA NIA NIA 
NIA NIA NIA 
NIA NIA NIA 

No No No 
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· 3.0 PESTICIDE AND PCB DATA VALIDATION AND LIMITATIONS 

3.1 SUM1\1ARY 

3.1 .1 Eight Sample Delivery Groups 

Sample results from the following eight pesticide and PCB cases are includ~d in 
this report: 

Case No. of No. Fully 
Labo"ratory Number Samples Validated 

TMA A205003 
.., 

2 .) 

TMA A204064 5 4 

TMA A205049 10 () 

TMA A205072 4 0 

TMA A205007 :.4 4 

TMA A205017 8 2 

TMA A205025 () 

TMA A205032 6 2 

Data qualifiers assigned to the 30.0-FF-5 compound of concern (Aroclor 1248) are 
summ~rized in Table 3-1. No .compounds were detected in these samples. 

3.1 .2 All Samples Validated 

Results for all the sample analyses for the cases listed ahove were validated, and 
data qualifiers assigned as appropriate. For case A205007 one hundred percent of the 
quality assurance sample results were recalculated, and quality control calculations 
verified. A limited numher of samples, specified by Westinghouse Hanford, were fully 
validated (i.e., all results were recalculated from the laboratory raw data). All of the 
reported results for quality assurance samples associated with these cases were reviewed. 

3-1 
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3.1 .3 Westinghouse Hanford Validation Guidance Used 

Data validation was· performed in accordance with the Westinghouse Hanford 
Data Validation Procedures for Chemical Analyses (-WHC 1992a). Additional criteria 
.established for the determination of laboratory performance were obtained from 
Westinghouse Hanford (DOE 1990), and the EPA's Laboratory Data Validation 
Functional Guidelines for Evaluating Organics Analyses (EPA 1988h ). 

3.1 .4 Samples Analyzed According to CLP Protocols 

Forty-qne low level water samples were submitted for analysis. Analyses were 
performed according to _the 1990 CLP protocol (EPA 1990). Sample analyses were 
performed using gas chromatography/ electron capture detection (GC/ECD) systems. 
Failure to comply with various technical requirements established hy CLP protocols 
resulted in qualification of the data. The specific problems ohserved during the quality 
assurance review, and the associated data qualifications, are detailed jn the sections 
below. 

3.1 .5 Most Data . Quality Objectives Met. 
' 

The analyses were complete and overall met the method and work plan 
requirements. 

3.1 .6 Minor Deficiencies 

There were minor deficiencies noted with the analyses. These include: exceeded 
holding times, minor retention time shifts, minor calibration verification exceedences, use 
of wrong standard to make a calculation ( one instance), minor percent difference 
exceedences between the two columns. These deficiencies and the resulting data 
qualifications are explained in greater detail below. 

3.2 ANAL ITICAL METHOD 

3.2.1 Instrument Performance 

Instrument performance was assessed to ensure that adequate .chromatographic 
resolution and instrument sensitivity were achieved by the gas chromatographic system. 

The specific criteria for acceptable instrument performance are outlined in EPA 
guidelines (EPA 1990),, including the evaluation and qualification procedures that may be 
performed on the analytical results. 
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During the quality assurance review, all indicators for_ acceptable instrument 
performance were verified. The· criteria established by CLP protocols were met and the 
r~sults were acceptable, except. as noted. 

3.2.2 Instrument Calibration Acceptable 

Instrument calibration is performed to ensure that the ·chromatographic system is 
capable of produ~ing acceptable and reliable analytical data. The initial calibrations and 

. calibration verifications are to be performed according to procedures established by CLP 
protocols (EPA 1990). An initial calibration is performed prior to sample analysis to 
establish the linear range of the system, including a demonstration that all target 
compounds can be detected and reported at their contract requirt!d quantitation limit. 
Continuing calibration checks are performed to verify that •instrument performance is 
smble and reproducible on a day-to-day basis. 

A detailed description of tht! results for the initial calibration and calibration 
verification is presented below. 

3.2.2.1 Initial Calibrations Acceptable 

Resolution of Standard Peaks· Acceptable. The laboratory performs resolution 
check standard analyses prior to multicomponent <}nd target pesticide initial cal ibrations. 
The resolution betw~en two adjacent peak~ in the resolution check mixture must be 
greater than 60 percent. In addition to the resolution check standard criteria there are 
criteria for resolution between calibration standard peaks. Rt!solution of all peaks in the 
performance evaluation mixtures (PEM) must be 100 percent. Resolution bt!tween any 
two adjacent peaks in the midpoint individual calibration mixes A and B (INDA and 
INDB) must be greater than or equal to 90 percent. If the resolution criteria are not 
met, positive sample results generated after the initial calibration are rejected (R). 

The laboratory performed resolution check standard analyses at the required 
frequency and the results were acceptable. Therefore, no data were qualified based on 
the resolution check standard results. 

Multicomponent Calibrations Acceptable. After the resolutiim check standard 
and prior to the linearity check, the laboratory performs the initial calibration for 
multicomponent analytes. There are no performance criteria associated with the initia l 
calibration. 

The multicomponent calibrations were performed at the required frequency and 
are acceptable. Therefore, no data were qualiti~d based on the multicomponent 
calibration results. 
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Linearity Checks Acceptable. The laboratory performs an initial multipoint 
calibration for all of the pesticide target compounds and both specified surrog~te 
compounds at the concentrations required by CLP protocols. According to the 1990 
SOW, the linearity of the initial calibration is established when the percent relative 
standard deviation (RSD) of the calibration factors is less than or equal to 20 percent for 
the target pesticide compounds, and less than or equal to 30 percent for both surrogate 
compounds. Up to two target compounds may exceed the 20 percent criteria, but must 
be less than or equal to 30 percent. 

According to the Westinghouse Hanford data validation procedures (WHC 1992a, 
p.33), the RSD values of the calibration factors for alpha-BHC, beta-BHC, gamma-BHC, 
DDT, endrin, and methoxychlor must be less than 15 percent. The RSD values for all 
other-single component pesticides and surrogates 'must be less than 10 percent. If the 
:RSD criteria are not met, all positive sample results associated with the calibration are 
qualified as estimates ( J). 

The more restrictive linearity criteria were mt!t for these eight cases with the 
following exceptions: 

Case ;A2Q5003. On column DB-608 there were the following exceedenc.es: 
1 
delta

BHC (18.8 percent), aldrin (11.6 percent), dieldrin (14.4 percent), 4,4'-DOE (14 percent), 
and 4,4'-DDD ( 18.5 pt!rcent); on colum·n DB-I 701 there were the following exceedences: 
delta-BHC ( 14.6 percent); and 4,4-DOO ( 14.1 percent). No qualifiers were assigned 
based on these exceedt!nces. 

Case A204064. On column 08-608 there were the:! following t!XCet!dences: a ldrin 
( 11.6 percent), heptachlor epoxide ( 11.9 perct::nt), endosulfan I ( 10. 7 percent), endosulfan 
II (15.9 percent), endosulfan sulfate ( 16.3 percent), methoxychlor ( 17 percent), and 
endrin aldehyde (22.4 percent). On column OB-1701 tht!re were the following 
exceedences: alpha-BHC ( 16 percent), delta-BHC (10.7 percent), heptachlor epoxide 
(13.4 percent), and endrin aldehyde (11.2 percent). No qualifit!rs were assignt!d hased on 

these percent RSD. 

Case A205049. On column DB-608 there were the following t!xceedt!nces: alpha

BHC (28 percent), delta BHC (18.9 percent), gamma-BHC (22.1 percent), and 4,4'-DDO 
(15.8 percent). On column DB-1701 there were the following exceedences: delta-BHC 
(26.3 percent), aldrin ( 12.8 percent), dieldrin ( 14.5 percent), 4,4'-DDE ( 14.8 percent), and 
methoxychlor (19.2 percent). No qualifiers were assigned based on these percent RSD. 

Case A205072. On column 08-608 there were the following exceedences: alpha
BHC (24.8 percent), delta-BHC (20.5 percent), and gamma-BHC ( 18.8 percent). On 
column DB-1701 there were the following exceedences: aldrin (15 .8 perct:nt), dieldrin 

3-4 



.. . 

,.. 

L - -

· WHC-SD-EN-:TI-.105, Rt!V. 0 
~ ... •. . . . . . _. 

(14.6 percent), 4,4'-DDE (17.4 percent), and methoxychlor (19.5 percent). No qualifiers 
were assigned based on these exceedences. 

Case A205007. On column D8-608 there wex:e the following exceedences: alpha
BHC (27.1 percent), delta-BHC (23.8 percent), gamma-BHC (21.4 percent), aldrin (10.7 
percent), 4,4'-DDE ( 12.4 percent), 4,4'-DDD ( 14.2 percent), and endrin aldehyde ( 10.6 
percent). On column DB-1701 there were the following exceedences (alpha-BHC (18.7 
percent), delta-BHC (12.5 percent), gamma-BHC (16.4 percent), aldrin (21.4 percent), 
4,4'-DDE (19.4 percent), 4,4'-DDD (14.9 percent), hepachor epoxide (15.7 percent), 
endosulfan I (16.2 percent), dieldrin (21.5 percent), endrin (23.7 percent), and alpha 
chlordane (10.5 percent). More than 2 compounds exceeded the 20 percent criteria. 
Because no compounds were detected, no data qualifiers were assigned. 

Case A205017. On column D8-608 there were the following exceedences: alpha
BHC (27.1 percent), delta-BHC (23.8 percent), gamma-BHC (21.4 percent), aldrin ( 10.7 
percent), 4,4'-DDE ( 12.4 percent), 4,4'-DDD ( 14.4 percent), and c::ndrin aldehyde ( 10.6 
percent). On column D8-1701 there were the following exceedencc::s: alpha-BHC ( 18.7 
percent), delta-BHC ( 12.5 percent), gamma-BHC ( 16.4 percent), aklrin (21 .4 percent), 
heptachlor epoxide ( 15.7 _percent), endosulfan I ( 16.2 pc::rcent), dic::ldrin (21.5 percent ), 
4,4'-DDE (19.4 percent), ··endrin (23.7 p~rcent), 4A'-DDD (14.9 percent), and alpha 
chlordane (10.5 percent). More than 2 compounds exceeded the 20 percent criteria. 
Because no compounds were detected, no data qualifiers were assigned. 

Case A205025. On column D8-608 there were the following exceedencc::·s: alpha
BHC (27.1 percent), delta-BHC (23.8 percent), gamma-BHC (21.4 percent), aldrin ( 10.7 
percent), 4,4'-DDE ( 12.4 percent), 4,4'-DDD ( 14.4 percent), and endrin aldehyde ( 10.6 
percent). On column 08-1701 there were the following exceedencc::s: alpha-BHC ( 18.7 
percent), delta-BHC (12.5 percent), gamma-BHC (16.4 percent), aklrin (21.4 percent), 
heptachlor epoxide ( 15.7 percent), endosulfan I ( 16.2 percc::nt), dieklrin (21.5 percent), 
4,4'-DDE (19.4 percent), endrin (23.7 percent), 4,4'-DDD ( 14.9 percc::nt), and alpha 
chlordane ( 10.5 percent). More than 2 compounds exceec.Jc::d the 20 percent critc::ria. 
Because no compounds were detected, no data qualifiers were assigned. 

Case A205032- On column D8-608 there were the following exceedences: alpha
BHC (24.8 percent), delta-BHC (20.5 percent), gamma-BHC (18.8 percent), 4,4'-DDE 
(12.1 percent), and 4,4'-DDD (13 percent). On column D8-1701 there wc::re the 
following exceedences: aldrin ( 15.8 percent), diddrin ( 14.6 percent), 4,4'-DDE ( 17.4 
percent), and methoxychlor ( 19.5 percent). No qualifiers were assigned based on these 
exceedences. 
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3.2.2.2 Calibration V.erification Acceptable 

There are three calibration verification standards which are used to verify 
cali"brations and evaluate instrument performance: PEM, INDA, and INDS. The 
analytical results for the PEM, INDA, and INDS mixtures must have a relative percent 
difference (RPD) of less than or equal to 25 percent from the true value. In addition, 
sample data are not acceptable unless bracketed by PEM, INDA, · and INDS verification 
standard analyses that meet these criteria. If the RPD criteria are not met all associated 
positive sample results are qualified as estimates ( J). 

The RPD criteria were met for these eight cases, with the following exceptions: 

- Case A205003. One of the six lNDA mixes had minor exceedence: endosulfan I 
(~.4 percent), dieidrin (26 percent), endrin (27 percent), 4,4'-DDD (28 percent), and 
4,4'-DDT (26 percent). As these exceedences were minor, all other INDA mixes run in 
this analytical sequence were acceptable, and the samples were hracketed hy acceptable 
INDA mixes, no qualifiers were assigned based on the calihration verification standard 
exceedences. · 

Case A205049. Two of the four INDS mixes had minor _exceedences: d~lta-BHC 
( 40.4 and 32.4 percent). As. these exceedences were minor r all other IND 8 mixes run in 
this analytical sequence were acceptable, and the samples were bracketed by ·acceptable 
INDS mixes, no qualifiers were assigned based on the calibration verification standard 
exceedences. 

3.2.3 DDT and Endrin Breakdown Acceptable 

Breakdown of 4,4'-DDT and endrin in the PEM must he less than or equal to 20 
percent individually, or less than or equal to 30 percent. combined. 

If the DDT percent breakdown exceeds 20 percent, positive DDT results are 
qualified as estimates; DDT non-detects .are qualified.as rejected (R) if DDD or ODE 
are detected; if detected, DOD and ODE are qualified as estimates and presumptive 
evidence ( JN). 

If the endrin percent breakdown exceeds 20 percent, positive endrin results are 
qualified as estimates; endrin non-detects are qualified as rejected (R) if endrin 
aldehyde, or endrin ketone are detected; if detected, endrin aldehyde and endrin ketone 
are qualified as estimates and presumptive evidence (JN). 

The breakdown criteria were met in all instances associated with these eight cases. 
Therefore, no qualifiers were assigned based on the breakdown information. 
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3.2.4 Retention Time Criteria Acceptable 

Retention times for each of the single component pesticides and surrogates in 
PEMs, INDA, INDB, and in the three calibration standards must be within +0.02 minute 
of the initial calibration mean retentio~ times with the exception of methoxychlor, which 
must be within +0.025 minute. 

If the retention time criteria are not met and no peaks are present in the samples 
Within two times the retention time windows, no qualification is necessary. If peaks are 
present in samples outside the retention time window a review is made of the raw data to 
detennine if expanded retention time windows are called for. Qualification of data in 
these circumstances is specified in Westinghouse Hanford (WHC 1992a). 

Retent~on time criteria were met for all samples and standards associated with 
...,, these eight cases, with the exception of the following: 

,.., . 

Case A205003. There were minor retention time exceedenct!s early on in the 
analytical sequence. All retention times met the expanded criteria, and tht! samples and 
standards bracketing tht!m had acceptable retention timt!s. All sample rt!sults were non
detects. Ther~f~re, no qualification of the data was made based on the re tent idn times. 

Case A204064. There were mino"r retention timt! exceedences in the analytical 
sequence. All retention times met the expanded criteria, and the samplt!s and s-tandards 

' bracketing them had acceptable retention times. All sample results were:! non-detects. · 
Therefore, no qualification of the data was made _based on tht! retention times. 

Case A205007. There were two minor retention timt! t!xceedenct!s in tht! 
sequence. Retention times met the expanded criteria. All sample rt!sults wen~ non
detects. Therefore, no qualification of the data was made based on the:: rett!ntion times. 

3.2.5 Analytical Sequence Acceptable 

Sample analysis and instrument calibration must be performed in the sequence 
established by CLP protocols. 

For all eight cases the analytical sequence was t!xecuted as specified in the CLP 
protocol. 

3.2.6 Instrument Blank Analyses Acceptable 

An instrument blank consisting of hexane or iso-octane, spiked with surrogate 
compounds must be analyzed at the beginning of each 12-hour sample analysis sequence 
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and al1 acceptable sample analyses must be bracketed by acceptable instrument blanks. 
The instrument blank must not contain any target compound at a concentration of 
greater than 0.5 times the CRQL. If target compounds are present in the instrument 
blanks all associated positive sample results that are -5 times the highest amount detected 
in any instrument hlank are qualified as nondetects (U). 

No compounds were detected in the instrument blanks. Therefore, no data were 
qualified based on the instrument blanks. 

3.2.7 Gel Permeation Chromatography Not Required 

There were no GPC cleanups needed or performed with these samples. No data 
w·ere-qualified based on the lack of GPC calibration check standards. 

3.2.8 Florisil Cartridge Check Acceptable 

Cartridge performance checks must be conducted on every lot of tlorisil cartridges 
used for cleanup. Recovery of each evaluation compound must he within the limits of 80 
to 110 percent, recovery of trichlorophenol must he less than 5 percent, and no 
interfering peaks must he present within or near the retention windows for the target 
pesticides. If evaluation compound recoveries are outside the limits of 80 to 110 percent, 
all associated sample results are qualified as estimated (J or UJ). If trichlorophenol 
recovery greater than 5 percent a:nd _int~rferirig peaks are present, the results are noted . 

The tlorisil cartridge checks met all performance criteria. Therefore, no qualifiers 
were assigned based on the tlorisil performance checks. 

3.3 HOLDING TIMES 

Analytical holding times were assessed to ascertain whether the CLP holding time 
requirements for pesticide/PCB analyses were met hy the laboratory. The CLP holding 
time requirements for pesticide/PCB analyses are as follows: water samples must be 
extracted within 7 days of the date of sample col1ection; all extracts must be analyzed 
within 40 days of extraction; all samples must he shipped on ice to the laboratory and 
stored at 4 °C until extraction; and the extracts must he stored at 4 °C until analysis. 

Holding times for samples associated with these eight cases were met, with the 
following exception: 

Case A205032. All samples associated with this case were analyzed 5 days outside 
the holding times and were therefore qualified as estimates (UJ). 
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3.4 BLANKS 

3.4.1 Method Blank Analysis-

For each matrix analyzed and each instrument used, a method blank must be 
analyzed on the following frequency: each case; ·each 14 day period in which samples are 
received in the case, each 20 samples of similar matrix in the case, or whenever samples 
are extracted by the same procedure. If target compounds are present in the method 
blanks, all associated positive sample results that are less than 5 times· the highest 
amount in any blank are qualified as undetected (U). 

- - No target compounds were detected in the method hlanks. 

3.4.2 Field Blank Analyses 

No target compounds were detected in the field hlanks. 

3.5 ACCURACY 

Accuracy was assessed by evaluating the recoveries of the surrogate com pou nds 
and the matrix spike recoveries calculated foi the sample analyses. The overall accuracy 
goal for the compound of concern (Aroclor-1248) is + 25 percent. Both sets of resul ts 
are discussed below. 

3.5.1 Su"ogate Compound Recoveries Acceptable 

The CLP-specifit:d surrogates, decachlorohiphenyl (DCB) and tetrachloro-m
xylene (TCMX) were used for all sample analyses. The:! recovery for DCB and 
TCMX must be within the c:!Stablished acceptable quality control limits of 60 to 150 
percent (EPA 1990). For one case (A205007), and for samples specifit:d hy 
Westinghouse Hanford. surrogate recoveries fnr DCB and TCMX were recalcula ted and 
verified during the quality assurance review. 

Surrogate percent recoveries were acceptable, with the following exceptions: 

Case A20S049. · Sample B062W4 had a slightly low percc::nt recovery of TCMX (56 
percent). Because the DCB percent recovery in sample B062W4 was acceptable and the 
exceedence was only minor, no qualification of the sample data were made. 
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Case A20S007. Sample B062T5 has a slightly low percent recovery of TCMX (59 
percent). Because the DCB percent recovery in sample B062T5 was acceptable and the 
exceedence was only minor, no qualification ·of the sample data were made. 

Case A20S017. Sample B062L3 had low recoveries of both DCB (66 and 59 
percent) and TCMX (58 and 55 percent) on both columns. Therefore, all associated 
sample data (B062L3) were qualified as having estimated detection limits (UJ). 

3.5.2 Matrix Spike Recoveries Acceptable 

Matrix spike analyses are performed in duplicate using six compounds specified by 
CLP protocols. The recoveries for the six compounds must be within the acceptable 
qualify control limits established by CLP protocols. 

There were eight matrix spike samples (B062C7, B062L9, B062O3, B062P3, 
B062T5, B062LO, B062Z0, and B062Wl) associated with these eight cases. The matrix 
spike percent recoveries were acceptable and ranged from 60 to 116 percent, with the 
following exception: 

I 

Case A2.0S049. Endrin percent recovery was 125 percent, and was ~lightly outside 
the control window. No ·qualifiers were assigned based tin· matrix spike results .alone. 

3.6 PRECISION ACCEPTABLE 

Precision is expressed as the relative percent difference (RPO) between the 
recoveries of the duplicate analyses performed (i.e., matrix spike duplicates, field 
duplicates, and field_ split samples). The overall precision goal for the compound of 
concern is + 20 percent. 

3.6.1 Matrix Spike Duplicates Acceptable 

The RPDs were acceptable for the MS/MSD analyses associated with these eight 
cases and ranged from 1 to 20 percent, with the following exceptions: 

Case A20S003. Percent RPDs were exceeded for two compounds in matrix spike 
sample B062C7: gamma-BHC (36 percent), and heptachlor (32 percent). No qualifiers 
were assigned based on the matrix spike data alone. -
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· 3.6.2 Field Duplicates Analyzed 

There were four sets of field duplicate samples analyzed for pesticides and PCBs 
(B06302 and B062C7 of Case A205003; B06305 and B062T2 of Case A205007; B06308 
and B062P9 of Case A205017; and 806311 and B062Xl of Case A205032). 

For each of these samples the compound of concern (Aroclor 1248) and all other 
compounds were not detected. Therefore, field duplicate precision could not be 
evaluated. 

Full presentation of field duplicate data and RPO calculations are given in 
Appendix A. 

3:0..3 No Interlahoratory Precision Data· 

There were field split samples analyzed, but the Weston data has not yet been 
received for review. Therefore, interlaboratory precision could not he evaluated. No 
qualifiers were assigned because of this lack of interlaboratory precision data. 

3.7 IDENTIFICATION OF COMPOUNDS 

The· data were evaluated to confirm the positive concentrations and to investigate 
the possibility of false negatives in all other data. Confirmation of possible false 
negatives is addressed hy reviewing other factors relating to analytical sensitivity ( e.g., · 
detection limits, instrument linearity, analytical recovery). These factors were found to be 
in control, and the data an~ acct::ptable. 

No compounds were detected in Cases A205003. A204064, A205049, A205072, 
A205007, A205017, A205025, and A205032. 

3.8 COMPOUND QUANTIFICATION AND REPORTED DETECTION LIMITS 

Compound quantifications and reported detection limits wc::re recalculated and 
verified for the samples specified by Westinghouse Hanford to ensure that they were 
accurate and consistent with CLP requirements (EPA 1990). The reported detection 
limits must be in accordance with the CRQLs specified in the applicable CLP statement 
of work. 

The compound quantifications and the CRQLs rc::ported were calculated correctly 
and were acceptable: 
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3.9 CHANGES MADE SINCE PRELIMINARY REPORT 

Data qualifier assignments and documentation were reviewed by a senior validator 
and a technical reviewer. The following change was made after the submittal of the 
Preliminary QA Report: 

• The Form· I for sample B062P6 was added to the supporting 
documentation filed with Case A205017. Originally this samples Form I 
was missing from the data package. In response to our request it was 
provided by Westinghouse Hanford on November 23~ 1992, but was 
inadvertently left out of the Preliminary QA Report. 

No other· changes were made to the sample data qualifiers or documentation. 

3.10 UNVALIDATED DATA PACKAGES COMPLETE 

In addition to validating analytical results for the eight pesticide/PCB cases .-
' ' ' 

discussed above, seven additional ·second Round Ground'Nater pesticide/PCB packages, 
which were not validated, were reviewed to verify that all deliverables norrpally supplied 
by the laboratories were present. The results of this review are summarized in Table 3-2. 

· In· no case were key deliverables noted to be missing. · 
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T11ble 3- I. 300-FP-S Operable Unit Rc:meJial lnvelitigation 
Groundwater Round 2 Pesticide and PCB Compoun~ 
Analysis and Qualifier Summary 

Sampl~ No. 

300-FF-5 Compounds of Concern: 

Aroclor-1248 

• - fully validated sample 

•B062C7 •B062Nl 

µg/L µg/L-

l U l U 

I 7 9 

B06302 •B062M2 •B062L9 

µg/L µg/L . µg/L 

l U l U l U 

Sheet l of S 
•B062K7 •B062K4 B062H9 

µg/L µg/L µg/L 

l U lU . l U 

~ 
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. :Z 

., I 
.. . ..; ·-. _· . 

. · ,. c 
._!JI 

;o 

~ 



w 
I 

9 
, 

,,,, 

Table 3-1. 300-ff-S Operable Unit Remedial Investigation 

Gn>tmdw,tter Round 2 Pesticid~ and PCB Compounds 
Analysi~ and Qualifi~r Summary 

Sample No. 

300- ff-S Compounds of Concern: 

Aroclor-1248 

• - fully validated sample 

B062D3 

µg/L 

1 U 

8 - ) " 0 

I I 

B062FS · B062P0 B062R5 B062V2 

µg/L µg/L µg/L µg/L 

1 U 1 U 1 U 1 U 

Sheet 2 of 5 
B062V6 B062W4 B062W8 B062X4 

µg/L µg/L µg/L µg/L 

1 U 1 U 1 .u l u 

~ 
:i: 
() 

• I 
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T11ble 3- l . 300-FF-5 Operable Unit Remedial Investigation 

Groundwater Round 2 Pesticide and PCB Compounds 

Analysili and Qualifier Summary 

Sample No. 

300-FF-S Compounds of Concern: 

Aroclor-1248 

• - fully validated sample 

) ,_ 

B06317 •B062B4 
.. 

µg/L µg/L 

I U l U 

B062P3 •B062S2 B06320 

µg/L µg/L µg/L 

l U l U l U 

Sheet 3 of S 
•B062S9 •B062T2 •B062TS 

, µg/L µg/L µg/L 

I U l U I U 

~ 
::c ' n .. 

,, Vl 
·a 
• ·· m 

.Z 
,: _-~ -. :• ·-.. , ,_5; 
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Table 3-1. 300-fF-5 Operable Unit Remedial Investigation 
Groundwater Round 2 Pesticide aQd PCB Compounds 

Analysis •nd Qualifier Summaiy 

Sample No. 

300- FF-5 Compounds of Concern: 

Aroclor-1248 

• - fully validated sJmple 

•B06305 

µg/L 

1 U 

') 
\j 

B062L0 

µg/L 

· 1 U 

J 2 

B062L3 B062N4 B062P6 
. 

µg/L µg/L µg/L 

1 UJ 1 U I U 

•B962P9 B062Q2 

µg/L µg/L 

I U I U 

Sheet 4 of S 

B062QS •B06308 

µg/L µg/L 

I U I U 

·~ 

:r: n . 
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0 

. I • ·m 
·z 
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Table 3-1. 300-FF-S Operable Unit Remedial Investigation 
Groundwiater Round 2 Pesticide and PCB Compounds 
Analysis and Qualifier Summary 

s,mple No. 

300-FF-5 Compounds of Concern: 

Aroclor-1248 

• - fully validated sample 

? , .. ') q 8 3 

•B06220 B062WIRE •B062XIRE 
. 

µg/L µg/L .. µg/L 

I U l UJ I UJ 

JOBS\291&.S0IT•bld- I .wk I 
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Table 3-2. 300-FF-S Operable Unit Remedial Investigation 
Groundwater Round 2 Pesticide/PCB 
Data Package Completeness Y erification Results 

-
. Case Number 

Data Package Item 04-077 04--045 04-070 04-083 
Cuc Narrative Yes Yes Yes Yes 
Data Summary Yes Yes Yes Yes 
Chain-of-Custody Yes Yes Yes Yes 
QC Summary 

Surrogate Reports Yes Yes Yes Yes 
MS/MSD Report Yes Yes Yes Yes 
Blank Summary Report Yes Yes Yes Yes 

Sample pata _ 
Sample reports Yes Yes Yes Yes 
Chromatograms Yes Yes Yes Yes 
GC Integration Reports Yes Yes Yes Yes 
Worksheets Yes Yes Yes Yes 
UV Traces from GPC NIA NIA NIA NIA 
GCIMS Confirmation Spectra NIA NIA NIA NI A 

Standards Data 

Pesticides Evaluation Standards Summary Yes Yes Yes Yes 
Pesticide/PCB Standards Summary Yes Yes Yes Yes 
Pesticide/PCB Identification Yes Yes Yes Yes 
Pesticides Standard Chromatogram Yes Yes Yes Yes 

Raw QC Data 

Blank Analysis Report' Forms and Chrotomatograms Yes Ye~ Yes Yes 
MSIMSD Report Forms and Chromatograms Yes Yes Yes Yes 

Additional Data 

Moisture, %Solids Data Sheets NIA NIA NIA NIA 
Reduction Formulae NIA NIA NIA NIA 
Instrument Time Logs NIA NIA NIA NIA 
Chemist Notebook Pages NIA NIA NIA NIA 
Sample Preparation Sheets NIA NIA NIA NIA 

Docs Missing Item(s) Affect Data Quality No No No No 

JOBS\297S$01Tabi<l3• 2.wkl 
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06-039 04-072 05-043 

Yes Yes Yes 
Yes Yes Yes 
Yes Yes Yes 

Yes Yes Yes 
Yes Yes Yes 
Yes Yes Yes 

Yes Yes Yes 
Yes Yes Yes 
Yes Yes Yes 

Yes Yes Yes 
NIA NIA NIA 
NIA NIA NIA 

Yes Yes Yes 
Yes Yes ye). 

Yes Yes Yes 
Yes Yes Yes 

Yes Yes Yes 

Yes Yes Yes 

NIA NIA NIA 
NIA NIA NIA 
NIA NIA NIA 
NIA NIA NIA 
NIA NIA NIA 

No No No 
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4.0 METALS DATA VALIDATION AND LIMITATIONS 

4.1 SUMMARY 

4.1 .1 Nine Sample Delivery Groups 

Sample results from the following nine metals cases .are included in this report: 

Case No. of No. Fully 
Laboratory Number Samples Validated 

TMA N204159 6 3 

Weston 9205L332 .... .., 
.) .) 

Weston 9205L406 

TMA N204110 10 5 

TMA N205094 20 8 -
TMA N205146 . : 8 6 

r TMA N205023 18 4 

TMA N205016 8 :p . 

! TMA N205055 12 4 

Data qualifiers assigned tq the 300-FF-5 compound of concern (aluminum, 
o-- _antimony, beryllium, cadmium, chromium, copper, iron, lead, manganese, mercury, nkkel, 

silver, and zinc) and for all other compounds originally reported as detected for these 
cases are summarized in Table 4-1. 

4.1 .2 All Samples Validated 

Results for all the sample analyses for the cases listed ahove were validated, and 
data qualifiers assigned as appropriate. All of the reported results for quality assurance 
samples associated with these cases were reviewed. For case N205016 one hundred 
percent of the quality assurance sample results were recalculated, and quality control 
calculations verified. A limited number of samples, specified hy Westinghouse Hanford, 
were fully validated (i.e., all sample results were recalculated from tht:= laboratory raw 
data). 

4-1. 
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( ,,.. 4.1.3 Westinghouse Hanford Validation Guidance Used 

,._ 

r 

,, .. .. 

Data validation was performed in accordance with the Westinghouse Hanford 
Data Validation Procedures for Chemical Analvses ~WHC 1992a). Additional criteria 
established for the determination of laboratory performance were nhtained from 
Westinghouse Hanford (DOE 1990), and the EPA's Laboratory Data Validation 
Functional Guidelines for Evaluating Inorganics Analyses (EPA 1988c). 

4.1 .4 Samples Analyzed According to CLP Protocols 

Eighty-six low level groundwater samples were submitted for analysis for inorganic 
target analyte list (T AL) metals, with the exception of Weston Cases 9205L332 and 
92.0SI:.406, which were not analyzed for lead, arsenic, selenium, thallium, and mercury. 
Analyses were performed according to the 1988 CLP protocol (EPA 1988c) or the 1990 
CLP protocol (EPA 1990). 

Samples were analyzed using an inductively cc..rnpled argon plasma emission 
spectrometer (ICP), a graphite furnace atomic absorption spectrometer (GFAA), and a 
cold vapor atomic absorption spectrophotometer . (CV AA). Failure to comply with · 
various technical requirements established by CLP protocols resultc::c.l in qualificatioli of 
the data. 

4.1 .5 Most Data Quality Objectives Met 

The analyses were complete and met the method and work plan contract required 
detection limit (CRDL) requirements (DOE 1990), except as noted hc::low. 

4.1.6 Major Deficiencies 

Selenium data in Case N204110 and thallium data for SDG 8062Wl (samples 
B062Wl, B062Xl, B062X8, 8062Y4, 8062Y7, and 806311) in Case N205055 were 
qualified as rejected (R) due to O and 17 percent recovery of the matrix spike associated 
with the cases, respectively. 

4.1. 7 Minor Deficiencies in Other Qualified Data 

There were minor deficiencies associated with the analysis of these sa~ples. 
Minor deficiencies included minor blank contamination; matrix spike percent recovery 
exceedences; low calibration correlation coefficients; analytical spike percent recovery 
exceedences; instruments not defaulting at IDL valu~s; and ICP serial dilution RPO 
exceedences. 

4-2 
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Also, the minimum detection limit requirements were not met for mercury and 
zinc. The mercury detection limit requirement was b. I, µ.g/L. In all cases the laboratory 
reported 0.2 µ.g/L. The zinc detection limit requirement was 5 µ.g/L. For these samples, 
the laboratory reported a 6 to 18 µ.g/L detection limi~ for zinc. 

These deficiencies and the resulting data qualifications are explained in greater 
detail below. 

4.2 Al"'lAL YTICAL METHODS 

Performance of specific instrument quality assurance and quality control 
proceaures, including deficiencies noted during the quality assurance review, are outlined 
below. 

4.2.1 Instrument Calibration Acceptable Except for Arsenic and Selenium 

4.2.1.1 GFAA 

Four calibrc!tion standards and a blank were analyzed for arsenic, selenium, 
thallium, and lead by G FAA: The correlation coefficient (Jf a least squares linear 
regression met the requirements for calihr~tion except for the following cases . 

Case N2041S9. There were 'two sets of selenium data associated with this case. 
The correlation coefficient for selenium (0.987 and 0.9914, respectively) in both 
instrument calibrations were less than 0.995. Therefore, the associated selenium data 
(B062N2, B06302, B06303, B062C7, B062C8, and B062N 1) were qualified as estimates 
(J) or as having estimated detection limits (UJ). 

Case N20S094. The correlation coefficient for selenium (0.9821) was less than 
0.995. Therefore, the associated selenium data (B06317 and B062O3) were qualified as 
having estimated detection limits (UJ). 

Case N20S023. The correlation coefficients for selenium (0.993) and arsenic 
(0.992) were less than 0.995. Therefore, the associated selenium and arsenic data 
(B062Ll, B062L4, B062N5, B062?7, B062Q0, B062O3, B062Q6, B06221, and B06309) 
were qualified as estimates (J) or as having estimated detection limits (UJ). 

Case N20S016. The correlation coefficient for selenium (0.980) was less than 
0.995. Therefore, the associated selenium data (B06305, B06306, B062S9, B062T0, 
B062T2, B062T3, B062T5, and B062T6) were qualified as estimates (J) or as having 
estimated detection limits (UJ). 

4-3 
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Case N20S0SS. The correlation coefficients for the three selenium calibrations 
(0.992, 0.993, and 0.993) ·were less than 0.995. Ther~fore, the associated selenium data 
(B06311, B06312, 8062Wl, 8062Xl, 8062X8, 8062Y4, 8062Y7, B062W2, 8062X2, 
B062X9, B062Y5, and 8062Y8) were qualified as estjmates (J) or as having estimated 
detection limits (UJ). 

4.2.1.2 CVAA 

.. 

Up to five calibration. standards and a blanlc were analyzed for mercury by CV AA. 
The correlation coefficient of a least squares linear regression met the requirements for 
calibration. 

4.2.1.J. TCP 

At least one standard and a hlank were analyzed hy ICP for all other elements, 
and the calibration was acceptahlt:!. 

4.2.2 Calibration Verification Acceptable 

The above calibrations were each immediately verified with an initial calibration 
verification (ICY} standard and a calibration blank. The rev was prepart:!d from a 
source independent of the calihration standards, at a mid-calihration range concentration. 
The ICV percent recovery must fall within the co_ntrol limits of 90 to 110 percent for 
metals analyzed hy rep and GFAA, and 80 to 120 percent for mercury. Calihration 
linearity near the detection limit was verified with a standard prepared at a concentration 
near the CRDL. The revs met the recommended control limits in all cases. 

The calibrations were subsequently verified at regular intervals using a continuing 
calibration verification (CCV) standard. The control windows for percent recovery of 
CCV standards are the same as the rev windows described ahove. The CCVs met the 
recommended control limits in all cases. 

4.2.3 Low Level Blank Contamination 

Initial calihration blank (ICB), continuing calibration blank (CCB) and preparation 
or method blank (PB or MB) results were reviewed to determine the extent of variability 
of the sample detection limit and the existence and magnitude of blank contamination. 

Samples with digestate concentrations (in µg/L) of less than five times the highest 
amount found in any of the associated blanks are qualified as non-detected (U). Samples 
with concentrations of greater than five times the highest amount found in any of the 
associated blanks do not r~quire qualification. 
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Several elements were detected in blanks associated with these nine 9ases. Listed 
in the appendices on Form B-3 are the maximum concentration of demt::nts found in all 
laboratory blanks associated with these cases and the qualifiers assigned. These 
qualifications are also outlined below. 

In both of the Weston .cases (9205L332 and 9205L406) the instruments did not 
default to the reported IDL. The default values were lower than the CROLs. 
Defaulting to non-CLP IDL is not technically incorrect. Therefore these default values 
were used in place of the reported IDLs to make the/data qualifications. 

Case N2041S9. The aluminum concentration reported for sample B062Nl ; the 
copper and manganese concentrations reported for samples B062C7, B062C8, 806302, 
and B06303; and the. vanadium concentrations for samples B062C8 and B06302 were 
q.ualified as not detected above the associated detection limits (U). 

Case 920SL332. The vanadium concentrations rt::ported for samplt::s B062X6, 
B062W6, and B062V9 were qualified as not detected above the associated dt::tection 
limits (U). 

Zinc values reported for the prep blank were negative. The sample data were 
evaluated. A negative hias wouid affect _ndn-d~tects and low level zinc concentra tions, 
such as in samples B062X6 and B062W6. Therefore, tht:: zinc concentrat io ns fo r these 
samples were qualified as estimates (J) . 

Case 920SL406. No qualifications were made based nn the hlank results. 

Case N204110. The silver concentrations reported for samples B06210, B062K7, 
B062K8, B062M0, and B062M3; and iron concentrations reportec.l for samples B062K5, 
B062K8, B062L9, and B062M0 were qualified as not detected ahove the associated 
detection limits (U). 

Arsenic values reported for the prep hlank were negative. Tht:: sample data were 
evaluated. A negative bias would affect non-detects and low levd arsenic concentrations, 
such as in samples B06210 and B062H9. Therefore, tht:: arst!nic concentrations for these 
samples were qualified as estimates (J). 

Case N205094. The aluminum concentrations reported for samplt::s B062P 1, 
B062R6, B062V3, B062W5, 806204, B062F6, 8062W9, and B062X5; cadmium in sample 
B062Pl; calcium in sample B06318; iron in samples B062Pl, B062W5, and 8062W9; 
manganese in samples B062Pl, B062V3, B06318, B062O4, 8062F6, B062W5, B062W9, 
and B062X5; sodium in sampl~ 806318; vanadium in samples 806204, B062X5, 8062F6, 
B062O3, B062F5, B062P0, B062W8, B062X4, 8062V2, and 8062V6: anc.l zinc in samples 
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B062O4, B062F6, B062Pl, B962V3, B062V7, B062W5, 8062X5, and 806318 were 
qualified as not detected above· the associated detection limits (U). 

The chromium value reported for the prep bl~nk was negative. The sample data 
were evaluated. A negative bias would affect low levt!l chromium concentrations, such as 
in sample B062F5. Therefore, the chromium concentration for this sample was qualified 
as an estimate (J). 

Case N20'5146. tbe copper concentratfons reported for samples 8062B6 and 
B06321; manganese in samples B062B6, B062P4, and 806321; nickel in sample 8062?4; 
and vanadium in samples B0.62B6 and B062P4 were qualified as not detected above the 
associated detection limits (U). 

The lead value reported for the prep blank was negative. The sample data were 
evaluated. A negative bias would affect non-detects and low level lt:ad concentrations, 
such as in sample 806286. Therefore, the lead concentration for this sample was 
qualified as an estimate ( J). 

Case N205023. Fo,r sample delivery group (SDG) number 8062L0, the aluminum 
concentrations reported for samples 8062?6, 806202, and B062O5; cadmium in sample 
B062P9; copper in samples B062L3, ·8062N4, and 806308; vanadium in ·samples 8062L0; 
8062N4, 8062P6, 8_G62P9, 806202, 806205, 806270, and 806308; manganese in samples 
8062L0, B062P6, 8062?9, 806202, 806205, and 806270; cohalt in sample 806202; iron 
in samples 13062L0, 8062?6, 8062P9, 806205, 806270, and 806308; and arsenic in 
samples B062L0, 8062?9, 806202, 806205, 806270, and 806308 were qualified · as not 
detected above the associated detection limits (U). 

For SDG number 8062LI, the arsenic concentrations reported for samples 
8062Ll, B062L9, 8062N5, 8062?7, 806200, 806203, 806206, 8062ZI, and 806309; 
aluminum in samples 8062L4, 8062N5, and 806203; cadmium in sample 806309; 
manganese in samples 8062LI, 806200, 806206, 8062Zl, and 806309; lead in samples 
B062Ll, B062,L4, 8062N5, 806200, 806203, 806206, 8062Z 1, and 806309; iron in 
samples B062Ll, 8062L4, B062O3, 806206, 8062ZI, and 806309; and vanadium in 
samples B062Ll, 806200, 806206, 8062Z 1, and 806309 were qualified as not detected 
above the associated detection limits ·(U). 

Case N205016. The aluminum concentrations reported for samples 8062S9, 
B062T2, B062T3, and 806305; nickel in samples 8062S9, 8062T2, 8062T5, and 806306; 
and manganese in sample 8062S9 were qualified as not detected above the associated 
detection limits (U). 
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Case N205055. For SDG number B062Wl, the copper concentrations reported 
for samples B062X8, B062Y 4, and B06311 were qualified as ·not detected above the 
associated detection limits (U). 

-
For SDG number B062W2, no samples were qualified based on the blank results. 

4.2.4 All Holding Times Met 

Analytical holding times for TCP mctals, _GFAA metals, and CV AA mercury 
analyses were assessed to ascertain whether the holding time requirements were met by 
the laboratory. The holding time requirements are as follows: samples must be analyzed 
within twenty-eight days for mercury; and within six months for all other metals. 

All required holding times were met for all samples in each of these nine cases. 

4.2.S Instrument-Specific Quality Control Procedures 

4.2.5.1 ICP 

:lnterferen~e Check Sample (ICS). ICSs were analyzed at the beginning and end 
of each ICP sample sequence to verify the laboratory interelement and background 
correction factors. Results for the ICS solution must fall within the control limit of + 20 
percent of the true value. 

The ICS samples analyzed with these cases were acceptabl~ . 

Serial Dilutions. A five-fold serial dilution is required for all elements analyzt::d 
by ICP whose concentrations are greater than 50 times the IDL. The subsequent 
concentrations of the reanalysis are compared with the original analysis. The 
concentration values must agree within a percent difference (%0) of 10 percent. 

A serial dilution was required for many of the ICP metals in these nine cases. 
The dilution concentrations were found to be within 10%0 of the initial analysis t::xcept 
for the following. 

Case 9205L332. The serial dilution criteria wen:~ exceeded for calcium ( 11 
percent), magnesium ( 11 percent), and sodium ( 18 percent). Therefore, calcium, 
magnesium, and sodium data for samples B062X6, B062W6, and B062V9 were qualified 
as estimates ( J). 

Case 9205L406. The serial dilution criteria were exceeded for sodium ( 11 
percent). Therefore, so_diurn data for sample B062S4 were qualified as estimates ( J) . 
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Case N205094. In SDG number B062D3, the serial dilution criteria were 
exceeded for barium (10.7 percent) and iron (10.8 percent). Therefore, barium and iron 
data for samples B062D3, B062F5, B062P0, B062R5, 8062V~ B062V6, B062W4, 
B062W8, and B062X4 were qualified as estimates (l). 

4.2.5.2 GFM 

Duplicate iajections are .required. for all GFAA analyses. The duplicate injections 
establish the precision of the·imftvidual analytical determinations. For sample 
concentrations greater than the CRDL, duplicate injections must agree within + 20 
percent RSD. 

- Duplicate injection frequency requirements were met. 

The post-digestion analytical spike is analyzed to determine the extent of 
interference in the digestate matrix. When the results of the analytical spike analyses 
exceed the control window of 85 to 115 percent recovery and the ahsorbance of the 
sample is greater than fifty percent of the analytical spike ahsorhance, then the sample 
must be reanalyzed using the method of standard additions (MSA)r 

Case N204159. The precision between burns exceeded the 20 percent criteria for 
lead in sample B062N 1; and for arsenic in samples B062C7, B062C8, and 806302. 
Therefore associated -sample results for lead and arsenic in those samples were qualified 
as estimates ( J). 

The analytical spike percent recovery of thallium in samples B062C7 (64 percent), 
B062C8 (62 percent), 8062Nl (62 percent), 8062N2 (66 percent), B06302 (64 percent), 
and B06303 (61 percent) exceeded the control limits. Thallium was not detected in these 
samples. Therefore, the associated thallium detection limits were qualified as estimates 
(UJ). 

The analytical spike percent recovery of arsenic in samples 8062N 1 ( I 16 percent) 
and B062N2 ( 122 percent) exceeded the . control limit. Arsenic was not detected in the 
associated samples. Therefore, the associated arsenic detection limits were qualified as 
estimates (UJ). 

The analytical spike percent recovery of selenium in samples B062C7 ( 123 
percent) and B062N2 ( 43 percent) exceeded the control limit. Selenium was not 
detected in the associated samples. Therefore, the associated selenium detection limits 
were qualified as estimates (UJ). 
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The analytical spike percent recovery of selenium in sample 8062C8 exceeded the 

control limit. The analytical spike was reanalyzed and again exceeded the cont!ol limit. 
Therefore, the method of standard additions was used to calculate the concentration of 
selenium in the sample. The MSA correlation coefficient goal of 0.995 was not met 
(0.9753). Therefore, the concentration of selenium in sample 8062C8 was qualified as an 
estimate ( J). 

Case 920S1.332. There were no metals analyzed by GFAA reported for this case. 

Case 920SL406. There were no metals analyzed by G FAA reported for this case. 

Case N204U0. The precision between burns exceeded ·the 20 percent criteria for 
arsenic in sample B062J2; and· for lead in samples B062K8, and B062L9. Therefore 
a$Wciated sample results for lead and arsenic in those samples were qualified as 
estimates ( J). 

The analytical spike percent recovery of thallium in samples 8062L9 ( 45 percent), 
B062M0 ( 49 percent), 8062J0 (50 percent), 8062H9 (74 percent), 8062K4 (52 percent), 
B062K5 (57 percent), B062K7 ( 47 percent), B062K8 (54 percc:nt), 8062M2 ( 41 r.ercent ), 
and B062M3 ( ~5 percent) exceeded the contrpl limits. Thallium was not detected in 
these samples. Therefore, the associated thallium detection limits. were qualified as 
estimates (UJ). 

The analytical spike percent recovery of arsenic in samples 8062M0 ( 117 percent), 
8062K7 (67 percent), 8062K8 (74 percent), 8062M2 (63 percent), and 8062M3 (51 
percent) exceeded the control limits. Arsenic was not detected in these samples. 
Therefore, the associated arsenic detectfrm limits were qualified as estimates (UJ). 

The analytical spike percent recovery of selenium in samples 8062L9 (69 percc:nt), 
B062M0 (62 percent), 8062J0 ( 42 percent), 8062H9 (0 percent), 8062K4 (78 percent), 
B062K7 (58 percent), 8062K8 (0 percent), B062M2 ( 49 percent), and 8062M3 (53 
percent) exceeded the control limits. Selenium was not detected in these samples. The 
associated selenium data were qualified as rejected (R) due to matrix spike exceedences. 
Therefore, no additional qualifiers were assigned. 

Case N20S094. In SDG number B062D4, the precision hetween hums exceeded 
the 20 percent criteria for lead in sample 8062V7, and for arsenic in samples 8062P 1 
and B062V7. Therefore, associated sample results for lead and arsenic in . those samples 
were qualified as estimates ( J). 

The analytical spike percent recovery of lead in samples 8062?1 (83 percent), 
B062V7 (84 percent), 8062D4 (84 percent), and 8062W9 (82 percent) exceeded the 
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control limits. Lead was detected in these samples. Therefore, the lead data for these 
samples were qualified as estimates ( J). 

The analytical spike percent recovery of thallium in samples B062O4 (54 percent), 
B062F6 (50 percent), 8062Pl (48 percent), B062R6 (45 percent), B062V3 (55 percent), 
B062V7 (50 percent), B062W5 (56 percent), 8062W9 (50 percent), B062X5 (52 percent), 
and B06318 (84 percent) exceeded the control limits. Thallium was not detected in these 
samples. Therefore, the. associated thallium detection limits were qualified as estimates 
(UJ). 

The analytical spike percent recovery of arsenic in sample B062R6 (121 percent) 
exceeded the control limit. Arsenic was not detected in this sample. Therefore, the 
associated arsenic detection limit was qualified as an estimate (UJ). 

The analytical spike percent recovery of selenium in samples 8062D4 (62 
percent), B062F6 (79 percent), 8062V3 (77 percent), 8062W9 -(79 percent), and 
B062X5 (62 percent) exceeded the control limits. St!lenium was not detected in these 
samples. Therefore, the associated selenium detection limits were qualifiec.l as estimates 
(UJ) . . 

' . 
In SDG numher 806203, the analytical spike percent rectwery of selenium in 

samples B062D3 (68 percent), arid 806317 (84 percent) exceeded the cc;rntrol limits. 
Selenium-was not detected in these samples. Therefore, the associated selenium 
detection limits were·· qualified as estimates (UJ). 

After exceeding the analytical spike percent recovery limits for samples 8062F5 
and B062W8, the laboratory reanalyzed the selenium in samples hy the method of 
standard additions (MSA), but the correlation coefficients were less than 0.995 (0.9681 
and 0.956~ respectively). Selenium was not detected in these samples. Therefore, the 
associated selenium detection limits were qualified as estimates (UJ). 

The analytical spike percent recovery of thallium in samples 806203 (53 percent), 
B062F5 (52 percent), 8062?0 ( 46 percent), 8062R5 ( 45 percent), 8062V2 (53 percent), 
8062V6 (51 percent), 8062W4 (53 percent), 8062W8 (63 percent), 8062X4 (55 percent), 
and B06317 (80 percent) exceeded the control limits. Thallium was not detected in these 
samples. Therefore, the associated thallium detection limits were qualified as estimates 
(UJ). 

Case N20S146. The analytical spike percent recovery of selenium in sample 
B062S3 (79 percent) exceeded the control limits. Selenium was not detected in this 
sample. Therefore, the associated selenium detection limit was qualified as an estimate 
(UJ). 
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The MSA correlation coefficie~t of selenium in samples B062B6 (0.9803), and 
B062P4 (0.9905) exceeded the MSA control limit. Selenium was detected in these 
samples. Therefore, the associated selenium data were qualified as estimates (J). 

The analytical spike percent recovery of-thallium in samples B062B6 (60 percent), 
B062P4 ( 43 percent), and B062S3 ( 45 percent) exceeded the control limits. Thallium. was 
not detected in these samples. Therefore, the associated thallium detection limits were 
qualified as estimates (UJ). 

Case N20S023. For SDG number B062L 1, the analytical spike percent recovery of 
thallium in samples B06309 (47 percent), B062Ll (49 percent), B062L4 (44 percent), 
B062N5 (47 percent), B062Q0 (47 percent), B062P7 (41 percent), B062O3 (43 percent), 
B062Q6 ( 47 percent), and 806221 (63 percent) exceeded the c·ontrol limits. Thallium 
was not detected in these samples. Therefore, the associated thallium detection limits 
were qualified as estimates (UJ). 

For SDG number B062L0, the analytical spike percent recovery of selenium in 
samples B062P9 (77 percent), B062O5 (51 percent), B06308 (52 percent), B062Q2 (67 
percent), 8062N4 (52 percent), _BQ62Z0 (64 percent), and B062L3 (0 percent) exceec.lec.l 
the control limits. Selenium was not detected in these samples. Therefore, selenium ' 
results for sample B062L3 was qualified as rejected (R), and selenium results for the 
remaining samples were qualified as having estimated c.letection limits (UJ). 

The analytical spike P.ercent recovery of thallium in sample B062P9 ( 48 percent), 
8062P6 ( 49 percent), B062O5 (58 percent), B06308 (53 percent), B062O2 ( 43 percent), 
B062N4 (54 percent), B06220 (57 percent), and B062L3 (55 percent) exceeded the 
control limits. Thallium was not detected in these samples. Therefore the associated 

~ thallium detection limits were qualified as estimates (UJ). 

Case N20S0I6. There were no GFAA quality control t:!xceec.lenct:!s associatt:!d with 

this case. 

Case N20S0S5. For SDG number B062Wl, the analytical spike percent recovery 
of arsenic in samples B062Xl (122 percent), B062X8(121 percent), B062Y7 (125 
percent), and B062Wl (118 percent) t:!xceeded the control limits. Arsenic was c.letected 
in these samples. Therefore, the associated arsenic data were qualifit:::d as estimates (J). 

The analytical spike percent recovery of selenium in samples B062X 1 ( 49 
percent), B062X8 ( 40 percent), B062Y7. (52 percent), B062W1 (62 percent), B06311 ( 45 
percent), and B062Y4 (77 percent) exceeded the control limits. Sdt:::nium was not 
detected in these samples. Tht:::refore, the associated selenium detection limits were 
qualified as estimates (UJ). 

4-1 l 
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The analytical spike percent recovery of thallium in samples B062X 1 ( 49 percent), 
B062X8 (45 percent), B062Y7 (50 percent), B062Wl (55 petcent), and 8062Y4 (65 
percent) exceeded the control limits. The thallium data for these samples were qualified 
as rejected (R) due to matrix spike exceedences. No.additional qualifiers were assigned. 

For SDG number B062W2, the analytical spike percent recovery of arsenic in 
samples B06312 (66 percent), B062X2 (67 percent), 8062X9 (71 percent), 8062Y8 (67 
percent), and B062W2 (62_percent) exceeded ..the control limits. Arsenic was detected in 
.these samples. Therefore, the associated arsenic data were qualified as estimates (J). 

The analytical spike percent recovery of selenium in samples 806312 (59 percent), 
B062X2 (82 percent), 8062X9 (69 percent), B062Y8 (56 percent), 8062W2 (61 percent), 
and BG62Y5 ( 44 percent) exceeded the control limits. Selenium was not detected in 
these samples. Therefore, the associated selenium detection limits were qualified as 

--o estimates (UJ). 

The analytical spike percent recovery of thallium in samples 806312 (56 percent), 
B062X2 (57 percent), B062X9 ( 44 percent), 8062Y8 (52 percent), 8062W2 (59 percent), 

r • and B062Y5 (58 percent) exceeded the contml limits. Thalliu,m was not detected in 
the~e samples. Therefore, the associated thallium detection limits_ were qualified as 
:estimates (UJ). 

I" • .. . 
4.3 ACCURACY 

The overall accuracy goal for the 300-FF-5 metals of concern is ±25 percent. 
This goal was met for the target metals, except for mercury, thallium, and selenium. 

4.3.1 Matrix Spike Exceedences for Mercury, Thallium, and Selenium 

Matrix spike analyses are used to assess the analytical accuracy of the reported 
data and the effect of the matrix on the ability to accurately quantify sample 
concentrations. Matrix spike recoveries must generally fall within the range of 75 to 125 
percent. 

The matrix spike results were acceptable with the following exceptions. 

Case N204159. The matrix spike recovery was out of control for thallium in 
sample B062C7 (62 percent). Thallium was detected in the samples associated with this 
case. Therefore, the thallium concentrations were qualified as estimates ( J). 
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Case N204110. The matrix spike recovery was out of co~trol for mercury (55 
percent), selenium (0 percent), and thallium ( 49 percent). Mercury, selenium, and 
thallium were not detected in the associated samples. Therefore, mercury and thallium 
data for an samples associated with this case were qu~lified as having estimated detection 
limits (UJ), and selenium data were qualified as rejected (R). 

Case N205094. In SDG B062D4, the matrix spike recovery was out of control for 
mercury (72 percent)~ and thallium (53 percent). Mercury and thallium were not 
detected in the associated samples. Lherefore, mercury and thallium data for all samples 
associated with this SDG were qualified as having estimated detection limits (UJ). 

In SDG B062D3, the matrix spike recovery was out of control for selenium (39 
percent), and thallium (50 percent). Therefore, selenium and thallium data for all 
samples associated with this SDG were qualified as estimates (J) or as having estimated 
detection limits (UJ). 

a-, Case N205146. The matrix spike recovery was out nf control for selenium (59 
percent), and thallium ( 48 percent). Therefore, selenium and thallium data for all 
samples associated with this case were 

1
qualified as estimates (J) or as having estimated 

detection liniits . (~ J). , ' 

Case N205023. 1n SDG B062Ll , the matrix spike recovery was out of control for 
thallium (51 percent). Thallium ·was not detected in the associated samples. Therefo re, 
thallium data for all samples associated with this SDG were qualified as having estimated 
detection limits (UJ). 

In SDG B062L0. the matrix spike recovery was out of control for sdenium (74 
percent) and thallium (51 percent). Selenium data were not qualified as the percent· 
recovery bordered the control limit. Thallium was not detected in the associated 
samples. Therefore, thallium data for all samples associated with this SDG were 
qualified as having estimated detection limits (UJ). 

Case N205016. The:! matrix spike recovery was out of control for selenium ( 47 
percent) and thallium ( 44 percent). St!lenium and thallium wt!re not detected in the 
associated samples. Therefore, the selenium and thallium data for all samples associated 
with this SDG were qualified as having estimated detection limits (UJ). 

Case N205055. In SDG B062Wl, the matrix spike recovery was out of control fo r 
selenium ( 46 percent) and thallium ( 17 percent). Selenium and thallium were not 
detected in the associated samples. Therefore, the selenium data for all samples 
associated with this SDG were qualified as having estimated detection limits (UJ), and 
the thallium data was rejected (R). 
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In SDG B062W2, the matrix spike recovery was out of control for selenium (66 
percent) and thallium (61. percent). Selenium and· thallium were not detected in the 
associated samples. Therefore, the selenium and thallium data for all samples associated 
with this SDG were qualified as having estimated derection limits (UJ). 

4.3.2 Laboratory Control Sample Results Acceptable 

The laboratory control sample (LCS) monitors the overall performance of the . 
analysis, including the sample preparation. An LCS should be digested and analyzed 
with every group of samples which have been prepared together. The performance 
criteria for aqueous LCS samples are 80 to 120 percent recovery. 

- -One aqueous LCS was digested and analyzed with each case. The results were 
cempared against the control windows and were found to he acceptahle. Therefore no 
data were qualified hased on the lahoratory cnntrol samples. 

4.4 PRECISION 

_ Analytical duplicate sample a·nalyses are used to measure laboratory ·precision and 
sample homogeneity. Field duplicate analyses are used to measure both the lahoratory 
and the field sampling procedure precision. 

Field split analyses are used to measure interlahoratory precision. The overall 
precision goal for the metals of concern is + 20 percent. 

4.4.1 Laboratory Duplicates Acceptable 

The CLP RPO goal for analytical duplicates in an aqueous matrix is less than or 
equal to 25 percent. 

One set of analytical duplicates were analyzed for all analytes with each SDG. 
The duplicate precision goals were met in all cases. Therefore, no qualifiers were 
assigned based on the analytical duplicate data. 

4.4.2 Field Duplicates Acceptable 

Four sets of field duplicate samples were analyzed for total metals (B06302 an_d 
B062C7 of Case A205003; B06305 and B062T2 of Case A205007; B06308 and B062P9 of 
Case A205017; and 806311 and 8062X 1 of Case A205032). In a<.l<.lition, four sets of field 
duplicate samples were analyzed for dissolved metals (B06303 and B062C8 of Case 
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A205003; B06306 and B062T3 of Case A205007; B06309 and B062Q0 of Case A205017; 
and B06312 and B062X2 of Case A205032). 

Field duplicate precision was acceptable in all cases. Full presentation of field 
dl:lplicate data and RPO calculations are given in Appendix A. 

4.4.3 No Interlaboratory Precision Data 

· There were field split- samples analyzed, ,but the Weston data have 'not yet been 
received for review. Therefore, interlaboratory precision could not be evaluated. No 
qualifiers were assigned because of this lack of interlaboratory precision data. 

+.S- SAMPLE RESULT VERIFICATION 

All of the sample results and reported detection limits for the samples sdected by 
Westinghouse Hanford were recalculated to ensure that the reported results were 
accurate. Raw data were examined for anomalies, transcription errors. and reduction _ 
errors. In addition, the reviewer verified that the results fell within .the linear range of 

,,.... the instrux;nent. ' 

Sample calculations were acceptable: No transcription errors or other anomalies 
were found. 

4.6 CHANGES MADE SINCE PRELIMINARY REPORT 

!' Data qualifier assignments and documentation were reviewed by a senior validator 
0' and a technical reviewer. The following changes were made after the submittal of the 

Preliminary QA Report: 

• Lead concentrations for samples 8062P4, 8062S3, and 806321; zinc 
concentrations for sample 8062V9); arsenic concentrations for samples 
B062K4, 8062K5, and 8062L9; and chromium concentrations for samples 
B062W4, 8062X4, 806317, 8062V6, 8062V2, and 806203 were qualified 
UJ due to negative blank values. 

• Aluminum concentrations in sample 8062S2; arsenic concentrations in 
samples 8062B4 and 8062P3; cadmium concentrations in sample 8062S2; 
copper concentrations in samples 806284 and 8062P3; manganese 
concentrations in sample 806284; nickel concentrations in samples 8062S2 
-and 8062P3; vanadium concentrations in sample 8062P3; and selenium 
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concentrations in sample B062B4 were qualified as undetectec;l (U) due to 
blank contamination. 

Lead concentrations in samples B062B4 and B062P3 were qualified as 
estimates (J) due to low analytical spike recovery. 

4.7 UNVALIDATED DATA PACKAGES COMPLETE 

In addition to validating analytical results for the nine metals cases discussed 
above, six additional Second Round Groundwater metals packages which were not 
validated were reviewed to verify that all deliverables normally supplied hy the 
laboratories were present. The results of this review are summarized in Tahle 4-2. In no 
case were key deliverables nott:d to be missing 
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Tublc 4- 1 300-FF-5 Opcr11blc Unit RcmcJiul lnvcaitlg11lio11 

GrounJwutcr RounJ 2 Mctw11 
Anwyi;ili 1&11d Quwificr Su11UD11ry 

Sample No.: 

Units: 

300--FF-5 Mctllls of Concern: 

Aluminum 

Antimony 

Beryllium 

Cadmium 

Chromium 

Copper 

Iron 

Lead 

Manganese 

Mercury 

Nickel 

Silver 

Zinc 

AJJition11I Met11ls RcpartcJ : 

Arsenic 

Barium 

C11lcium 

Cob11lt 

Magnesium 

Potassium 

Selenium 

Sodium 

Th11llium 

Vanadium 

NA - not an11lyzcJ for 

• - fully valid11tcJ &11rnple 

B062C7 

µg/L 

21 

II 
I 

I 
43.6 

I0.5 

287 

I 
6. 1 

0 .2 

26.7 

3 

8 

3.3 

38.2 

27700 

2 

5790 

3210 

4 

12700 

2 

2 

8 
, 
l 

•B062C8 8062NI 

.. 
µg/L µg/L 

-

u 21 u 24.5 u 
u II u II u 
u I u I u 
u I u I u 

. , .. 
5 u 5 u 

u 9. 1 u 4 u 
73.6 163 

u 1.5 I.I J 
u 4 u 125 

u 0 .2 u 0.2 u 
5 u 5 u 

u . 3 u 3 u 
u 8 u 8 u 

·-

J 3 J 2 UJ 
38.2 38.2 

29000 16800 

u 2 u 2 u 
6040 5790 

3370 4160 
UJ 6 .9 J 20 UJ 

13400 43900 

UJ 2 UJ 2 UJ 
u 4.7 u 2 u 

•B062N2 806302 

µg/L µg/L 

.' 

' ' 
21 u 21 u 
II u II IJ 
I u I µ 
I u 1 u 
5 u 54.8 
4 u 10.5 lJ 

86.7 354 

1 u I lJ 
122 6.8 lJ 
0 .2 u 0.2 u 

5 u 29.3 

3 u 3 u 
8 u 8 u 

2 UJ 2.4 . . 

38.2 40.6 

16700 30300 

2 u 2 u 
5780 6340 

4770 3480 

4 UJ 4 UJ 

43600 14000 

2 UJ 2 UJ 
2 u 3.4 u 

•806303 

µg/L 

21 u 
II u 
I u 
1 u 
5 u 

9 . 1 u 
87.3 

I u 
3.8 u 
0.2 u 
6.8 

3 u 
8 u 

2.30 J 
38.2 

28800 

2 u 
6000 

3160 

4 UJ 
13200 

2 UJ 
2 u 

Sheet I of 13 

• B062V9 

µg/L 

46 u 
36 u 

I u 
4 u 
7 u 

· 7 u 
58.3 

NA 

2 u 
NA 

18 u 
8 u 
6 UJ 

NA 
42.2 

40200 J 
7 u 

7660 J 
3450 

NA 
16800 J 

NA 
7.9 U 

~ 
::c 
() 

I 
. Ul 

·_·. o ; m 
·· · z 
,-: ~ 
·· . ........ ., ·.-c 
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Table 4-1 300--FF- S Operable Unit Remedial lnvClitigation 
Groundwater liound 2 Mc:tal11 

Amaly1,i& l'Od Qualifier Summary 

Sample No. : 

Units: 

300- ff-5 Metals of Concern: 

Aluminum 
Antimony 
Beryllium 
Cadmium 

Chromium 

Copper 
Iron 

Lead 
Manganese 

Mercury 
Nicllcl 
Silver 
Zinc 

Additional Metals Reported: 

Arsenic 

Barium 

C11lcium 

Cobalt 

Magnesium 
Potassium 
Selenium 
Sodium 

Th1111ium 
Vanadium 

NA - not analyzed for 

• - fully valid111ed sample 

.( ., ? ~., ., R 
'. ,J -,~ 

•B062X6 •B062W6 

µg/L µg/L 

46 U 46 U 
36 U ' .. 36 u · 

I U I U 
4 U 4 u 
7 U 7 U 
7 U 7 U 

501 110 
NA NA 

14 .2 3.4 
NA . NA 

18 U 18 U 
8 u 8 U 

6.9 J 9.3 J 

NA NA .. 
41.1 47.4 

42800 J 26700 J 

7 U 7 U 
8280 J 5820 J 
4850 3150 

NA NA 
17000 J 10400 J 

NA NA 
I0.7 U 6.2 U 

n 2 

•B062S4 •B062J0 
... 

µg/L µg/L 

46 U 30.3 
36 U 16 U 

I U I U 
4 U 2 U 
7 U 3.2 
7 U 2 U 

444 23 U 
NA I U 

77.7 1.9 
NA 0.2 UJ 

18 U 3 U 
8 U 3 U 
6 U II U 

NA 8. 1 J 
63 45.9 

19200 45700 

7 U 3 U 

6900 12000 
6460 4970 

NA 4 R 
50300 J 16900 

NA I UJ 
5 U 15 .6 

B062K4 • B062KS 

µg/L µg/L 

~ 

585 679 
16 U 16 U 

I U I U 
2 U 2 U 

81.1 3 U 
5.5 2.8 

1140 · 142 U 
1.6 1.3 

81.6 94. 1 
0 .2 UJ 0.2 UJ 

39.2 3 U 
2 U 2 U 

52.8 · 17.2 

2 UJ 2 UJ 

130 133 
, 

18000 19400 

3 U 3 U 

6690 6790 
5350 5490 

20 R 20 R 
28000 28600 

I UJ I UJ 

2.2 2 U 

\ 

Sheet 2 of 13 

B062K7 

µg/L 

722 
16 U 

I · U 

2 U 
20.2 

3.8 -
310 
3.5 

115 
o.i UJ 

I 1.6 
2.4 U .. 

17.1 

2 UJ 

204 

24400 
3 U 

9290 
6520 

20 R 
39900 

I UJ 

2 U 

~ 
::r: 
() .. 

'.'. ~ .. 
··m · z 
. : · I ., . --f -I -·~ 
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n, 
-~ 
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Table 4-1 300-FF-S Operable Unit Remedial lnvelitigation 

Groundwater Round 2 Metala 
Analyliit aad Qualifier SuQlJPAry 

Sample No. : 

Units: 

300-Ff-5 Metalli of Concern: 

Aluminum 

Antimony 

Beryllium 

Cadmium 

Chromium 

Copper 

Iron 

Lead 

M11rigane~e 
Mercury 

Nickel 

Silver 
Zinc 

Additional Met11ls Reported: 

Arsenic 

B11rium 

Calcium 

Cob11lt 

M11gne~ium 

Po111ssium 
Selenium 

Sodium 

Th111lium 
Vanadium 

NA - not analyzed for 

• - fully validaled sample 

•B062K8 • 

'• 
µg/L 

3S.2 

16 u 
I u 
2 u 
3 u 
2 u ... 

141 u 
1.5 J 

S8.8 
0.2 UJ 

3 u 
2.4 u 
II u 

.. 

2 UJ 
206 

21900 

3 u 
8930 

6430 

20 R 
38600 

I UJ 

2 u 

8062L9 · •B062M0 

µg/L µg/L . .. 

22 u 394 
. -

16 u 16 u 
I u I u 
2 u 2 u 

23.9 3 u 
2 u 2.8 

253 u 168 u 
1.5 . J 2 

87 109 

0.2 UJ 0 .2 UJ 
9:4 3 u 

2 u 5 u 
II u 12.8 

2 UJ 2 UJ 
153 151 

17800 18900 

3 u 3 u 
6400 6520 

5460 5480 

20 R 20 R 
33300. 33500 

I UJ I UJ 
2 U 2 u 

8062M2 •B062M3 

µg/L µg!J.-

460 192 

16 u 16 u 
I u I u 
2 u 2 u 

270 3 u 
14.7 2 u 

2070 267 

2.6 2 

104 79.1 
0.2 UJ 0.2 UJ 
144 3 u 

2 u 3.4 u 
42.2 13.6 

2 UJ 2 UJ 
93.2 95.8 . 

20800 20800 

3 u 3 u 
7480 7520 

6030 6150 

20 R 20 R 
42100 43300 

I UJ I UJ 

5. 1 2 u 

8062H9 

µg/L 

1350 

16 u 
I u 
2 u 

88.4 
9.8 

2500 

1.3 

59.1 
0.2 UJ 

42. 1 

2 u 
808 

8.5 J 

59.6 

46500 

3 u 
12400 

5080 

20 R 
17100 

5 UJ 

19.3 

' ' 

Sheet 3 of 13 

8062D4 

µg/L 

24 u 
II u 
I u 
I u 
5 u 
4 u 

25 u 
1.3 J 

2 u 
0.2 UJ 

s u 
3 u 

13.1 u 

. 
4.9 

27.8 

30600 

2 u 
6270 

3550 

4 UJ 
11800 

2 UJ 

7.2 u 

~ 
.:r: 
() ·~ . ~ 

Ul ; __ ·o 
I 

rn z 
~ -I 
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Table •- I 300-FF-5 Operable Unit Remedial luvClitigation 

Groundwater Round 2 Metal• 

Aoalyaia and Qualifier Summary 

Sample No.: 

Units: 

300- fF- 5 Metal& of Concern: 

Aluminum 

Antimony 

Beryllium 

Cadmium 

Chromium 

Copper 

Iron 

Lead 

Manganese 

Mercury 

Nicltel 
Silver 

Zinc 

Additionul Metals Reported : 

Arsenic 

Barium 

Calcium 

Cobult 

Magnesium 

Potassium 

Selenium 

Sodium 

Thallium 

Vanadium 

NA ,.. not analyzed for 

• - fully valid11ted ~mple 

. { , I •t 

8062F6 

µg/L 

23 .1 U 

11 U 

I U 

I U 

5 U 

4 U 

25 U 

I U 

3.2 U 

0 .2 UJ 

5 U 

3 U 
38 .2 U 

2 .6 

52 .5 

36000 

2 U 
6860 ,, 

3830 

20 UJ 

13400 

2 UJ 

4 .1 U 

_,; '1 ) 0 4 . 

8062Pl B0621.l6 8062V3 

µg/L µg/L µg/L 

22.6 U 26.6 U 22.2 U 
II U 11 U II u 
I U I U I U 

1.3 u I U I U 

s u s u 5 U 

4 U 4 U 4 U 

53 U . 25 U 25 U 

1.4 J . I U 1.9 

2.2 U SI.I 1.2 U 

0 .2 UJ 0 .2 UJ 0 .2 UJ 

5 U s u 5 u 
3 U 3 U 3 U 

18.3 U 8 U 16.2 U 

3.S J .•. . 2 UJ 2.S 

53 .5 59 .5 42 .6 

43500 13000 23800 

2 U 2 U 2 U 

9040 4950 4840 

3220 6450 2930 

4.8 20 U 4 UJ 

16700 57000 10400 

2 UJ 2 UJ 2 lJJ 

2 U 2 ·u 2 U 

•B062V7 •B062WS 

µg/L µg/L 

21 . U 29.4 U 

11 U 11 U 

I U 1 U 

I U I U 

5 U s u 
4 U . 4 U 

25 U 127 U 

1.3 J I U 

1.8 U 3 U 

0.2 UJ 0.2 UJ 

5 U s u 
3 U 3 U 

14.8 U 19 U 

2.3 J 2 U 

41.6 49.6 

36800 24500 

2 U 2 U 

7000 5320 

3210 3090 

4 U 4 U 

15500 9920 

2 UJ 2 UJ 

2 U 2 U 

-·-....... 

Sheet 4 of 13 

8062W9 

µg/L 

34.3 U 

11 U 

I U 

I U 

s u 
4.8 
269 U 

1.8 J 

13.4 U 

0.2 UJ 
IO. I 

3 U 

8 U 

' 

2 U 

46.6 

28400 

2 U 
6220 

3180 

4 UJ 

10300 

2 UJ 

2 U 

~ 
::i:: 
() ., 
(/) 

., 0 
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z 
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Tl&blc 4-1 300--FF-5 Operable Unit RemeJia1 lnvl:litig.ation 

Groundwater Round 2 Mctlda 

Analy11ia and QuiJifaer Su11111uuy 

Sample No.: 

Units: 

300-ff-5 Mctab of Concern: 

Aluminum 

Antimony 

Beryllium 

Cadmium 

Chromium 

Copper 

Iron 

Lead 

Manganese 

Mercury 

Nicl-~I 

Silver 

Zinc 

Additional Me111ls Repor1ed: 

Arsenic 

Barium 

Calcium 

Cobalt 

Magnesium 

Po1as11ium 

Selenium 

Sodium 

Thallium 

Vanadium 

NA - not analyzed for 

• - folly validated sample 

•B062X5 

µg/L 

30.8 U 

II U 
1 U 
1 U 
5 U 
4 0 . 

25 U 

I .U 
2.8 U 
0.2 UJ 

5 U·· 
3 U 

10. 1 U 

3.2 

38.6 
38200 

2 U 

7450 
4370 

4 UJ 
15900 

2 UJ 
3.6 U 

.) 8 5 

806318 8062D3 

. µg/L µg/L 

21 U 22 U 
II U 16 U 
1 U 1 U 
1 U 2 U 
5 U 3 UJ 

4 U 2 U 
25 U 72.6 J 

1.5 2.7 

I U I U 
0.2 UJ 0.2 U 

5 U 9.2 
3 U 2 U 

15 .7 U II U 

2 U .. 4 .1 
5 U 28.2 J 

74.9 U 32500 

2 U 3 U 

55 U 6570 

194 U 3770 
4 U 4 UJ 

122 U 12900 
2 UJ I UJ 
2 U 7 U 

B062F5 8062p0 

µg/L µg/L 

22 U 31.2 
16 U 16 U 

1 U 1 U 
2 U 2 U 

3.5 J 82.7 
3.3 3 

39.5 J 392 J 
I.I I U 

1 U 7.6 
0.2 U 0.2 U 
3.6 99.6 

2 U 2 U 
II U II U 

2 U 4.8 
52.6 J 55.8 J 

37800 45300 

3 U 3 U 

7150 9370 

4100 3210 

4 UJ 10. 1 J 
14200 17600 

I UJ I UJ 
5 U 3.8 U 

•B062RS 

µg/L 

32.2 
16 U 

I U 
2 U 

19.7 
2 U 

201 J 

1.2 
55.5 

0.2 U . 
205 

2 U 

II U 

2 U 

64 .6 J 

13400 

3 U 

5100 
6910 

20 UJ 

60900 

1 UJ 
2 U 

Sheet 5 of 13 

•B062V2 

µg/L 

41.1 
16 U 
1 U 
2 U 

3 UJ 

4 
103 J 
1.8 

1 U 
0.2 U 

3 U 

2 U 
13.8 

' 

2.7 

47.2 J 
25600 

3 U 

5160 
3070 

6 J 
11300 

I UJ 
3.1 U 

~ 
::r: 
() 
• .. (/) 

·.c:, 
I 

rn z 
• 

. ..; -• 
0 u, 

:;i;:, 
(I, 

· ~ 

0 
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T11ble 4-1 300-ff-5 Opcr11ble Unit Remedilll Investigation 

Groundwater Round 2 Metal• 
Aol!ly11ia ~d Qualifier SulllJQAry 

Sample No.: 

Unit5: 

300-ff-5 Metal, of Concern: 

Aluminum 

Antimony 

Beryllium 

Cadmium 

Chromium 

Copper 

Iron 

Lead 

Mangane5C 

Mercury 

Nickel 

Silver 

Zinc 

Additional Metals Rep0rted: 

Arsenic 

Barium 

C11lcium 

Cobalt 

Magnesium 

Potas£ium 

Selenium 

Sodium 

Th1111ium 

Vanadium 

NA - not analyzed for 

• - fully v111id11ted sample 

0 

•B062V6 

µg/L 

22 u 
16 u 

I u 
2 u 
3 UJ 

2 u 
51.4 J 

1.4 

I u 
0.2 u 

3 u 
2 u 

II u 

2 U · 

46.8 J 

39200 

3 u 
7410 

3280 

4 UJ 

16800 

1 UJ 

3.9 u 

' . ~ 6 

•B062W4 8062W8 •B062X4 

µg/L µg/L µg/L 

... 

22 u 22 u 34.7 

16 u 16 u 16 

I u I u I 

2 u. 2 u 2 

3 UJ 20.6 3 

3 6.2 2 

182 J 2970 J 2010 

1.2 I u I.I 
2.6 22.2 26.5 

0.2 u 0.2 u 0.2 

3 u 16.8 7.6 

2 u 2 u 2 

14 .3 11 u 19 

2 .u 2 u 2.2 

52.8 J 52.6 J 46.8 

26200 30000 41700 

3 u 3 u 3 

5650 6470 7960 

3230 3160 4480 

4 UJ 4 UJ 4 
10600 10800 16800 

I UJ 1 UJ I 
2 u 2.5 u 1 

1. 

806317 •B062B6 

µg/L µg/L 

22 u 22 u 
u 16 u 16 u 
u 1 u I u 
u 2 u 2 u 
UJ 3 UJ 5 

2 u 2.9 u 
J 23 u 23 u 

2.6 I J 

I u 1.3 u 
u 0.2 u 0.2 u 

3 u 3 u 
u 2 u 2 u 

11.7 11 u 

2 u 2 u 
J I u 38.9 

158 47100 

u 3 u 3 u 
22 u 9560 

82 u 2510 

UJ 4 UJ 6.4 J 

61 u 17000 

UJ I.I J 2 UJ 

u 2 u 3.5 u 

Sheet 6 of 13 

•B062P4 

µg/L 

22 u 
16 u 

I u 
2 u 

4 .6 

2 u 
85.6 

I UJ 
2.6 u 
0 .2 u 
5.6 u 

2 u 
II u 

2 U 

37.2 

47700 

3 u 
10300 

2240 

9.7 J 

20300 

2 UJ 
4 .3 u 

\ 

~ 
:c 

., () .. 
·en 

'• 0 
. . 
.: m ·• .. z 

I 
· . ·.· -i 

.. , ' .... 



Table 4-1 300-FP-5 Operable Unit Remedial lavestlgation 

Groundwater Round 2 Mcula 
Anlllyila and Qualifier Summary 

Sample No.: 

Units: 

300-FF-5 Metals of Concern: 

Aluminum 

Antimony 

Beryllium 

Cadmium 

Chromium 

Copper 

Iron 

L~d 

Manganc~ 

Mercury 

Nickel 
Silver 

Zinc 

. 
Additional Metals Reported: 

Arsenic 

Barium 

Calcium 

Cob11lt 

Magnesium 

Potassium 
Selenium 

Sodium 

Thallium 

Van11dium 

NA - not analyzed for 

• - fully validated liflmple 

+B062S3 

µg/L 

22 

16 

I 
2 

3 

2 

361 

I 
74.9 

0.2 

3 

2 

II 

2 

62.7 

18000 

3 

6360 

5780 
20 

47100 

2 

2 

~B06321 

µg/L 

u 22 u 
u 16 u 
u I u 
u 2 u 
u 3 u 
u 2.2 u 

23 u 
UJ I UJ 

1.3 u 
u 0.2 u 
u 3 u 
u 2 u 
u II u 

u 2 U 

I u 
34 u 

u 3 U 

22 u 
82 u 

UJ 4 UJ 

67 u 
UJ 2 UJ 

u 2 u 

7 

•B062B4 B062P3 

µg/L µg/L 

. 

22 u 22 u 
16 u 16 u 
I u I u 
2 u 2 u 
3 u IS 

2 .6 u 2.2 u 
S1.3 206 

2.9 J 3.2 J 

l.S u S.9 

0.2 u 0 .2 u 
3 u 12.3 u 
2 u 2 u 

13.6 II u 

4.9 U 2.3 u 
39.S 38.7 

48800 J 48800 J 

3 U 3 u 
9860 10500 

2590 2320 

4.7 u 4 UJ 

17500 20700 

20 UJ 23.4 J 

2 u 4.7 u 

\ 

\ 

Sheet 7 of 13 

•B062S2 B06320 B062L0 

µg/L µg/L µg/L 

26.2 u 22 u 21 · U 

16 u 16 u II u 
I u I u I u . j 

2 . 1 u 2 u I u 
8.4 3 u 1S.9 

2 u 2 u 4 u ~ 
467 23 u 11.6 u ~ 
3.5 2.8 I UJ () 

I 

80.6 I u 11.s u U) 

a 
0.2 u 0.2 u 0.2 u . I 

m 
8.5 u 3 u 5.4 z 

2 u 2 u 3 u I 
...; 

II u II u a u ..... 
I 

0 
!-A 
~ 
0, 

I u I u 4.2 u -::. 
65 .2 I u 45.2 C 

18900 J 34 u 45200 

3 U l u 2 u 
6680 22 u 9100 
6030 82 u 4470 

4 R 4 UJ 4 UJ 
48400 67 u 17S00 

4 UJ 4 UJ 2 UJ 
2 u 2 u 3.7 u 



Table 4- 1 300-f'f'- S Open,ble Unit Remc:di.t hlv~igalion 

Gro!ln4wat~r 1lo1md 2 M~, 
An.ty,t. '-'14 Ql!41ilicr SuDUJUlry 

Sampl~ No.: 

Units: 

300-f'f'-5 Mctlll& of Concern: 

AluminuJR 

Antimony 

Beryllium 
Cadmium 

Chroml!lm 

Coppcf 

Iron 
Lead 

Manganesq 

Mercury 
Nickel 
Silver 
Zinc 

Additional Metals Reported: 

Arsenic 

Barium 

Calcium 

Cobalt 

Magn~sium 
Potassium 

Selenium . 
Sodium 

Thallium 

Vanadium 

NA - not analyzed for 

• - fully validated sample 

') 

B062Ll 

µg/L 

260 

II 
I 
I 

17.l 

4.8 
631 

l 
159 
0 .2 

9.1 
3 
8 

2 

41.S 

15600 

2 

4940 
4610 

20 
38300 

2 
2 

.• 

t:) 
;; 

u · 
u 
u 

u 

UJ 

u 

u 
u 

u 

u 

R 

UJ 
u 

n a 

8062N4 B062P6 •B062P9 

µg/L µg/L µg/L 

201 35.2 u 21 

II u II u II 
I u I u I 

. I u l u 1.2 

71.9 15.3 s 
1.1 u 4 u 4 

1240 . 116 u 38.8 
l UJ l UJ l 

216 1.4 u 5 
0 .2 u 0.2 u 0.2 

· 40 51.S 8.8 
3 U 3 u 3 

28.3 8 u 8 

2 u 2 u 6.8 
64 .S 41.8 41.8 

14800 50300 47100 

2 u 2 u 2 
S650 10900 9790 
5950 2860 4530 

20 UJ 4 UJ 4 
49900 19400 22600 

2 UJ 2 UJ 2 
. 3 u 5.3 U 10.6 

B062Q2 B062QS 

µg/L µg/L 

u 31.9 u 26.8 

u II u II 
u I u I 
u l u I 
u 69.S 8.2 

u 4 u 4 
u sis 106 
UJ l UJ l 
u 13.4 u 5.1 

u 0.2 u 0.2 

48. l 27.8 
u 3 u 3 
u 8 u 8 

u S.6 u 7.9 

40.7 45.2 

45800 44200 
u 2 u 2 

9500 11600 
3950 5930 

UJ 4 UJ 4 
20700 21800 

UJ 2 UJ 2 

u 8.7 u 12.2 

-~ ,. 

Sheet 8 of 13 

B06220 

µg/L 

u 21 u 
u II u 
u I u 
u l u 

s u 
u 4 u 
u 84.4 u 
UJ l UJ , 
u 6 l! 
u 0 ,2 u 

5 u 
u 3 U 
u 50.8 

u 3.2 u 
S1.1 

66800 

u 2 u 
12400 
5940 

UJ 20 UJ 
11300 

UJ 2 UJ 

u 7.9 u 

~ . ::c 
·.•. () 

. .. 
' .. (/) 
. C:, 

. . I ., ·m ·· ·z 
.. I 
. '"1 

,•I ....... 
. I ...... 
C 
~l.JI 
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Tuble 4- 1 300-FF-S Operable Uuit Reuu:dhll luvcaitlgatioo 
G1ou11dwater Rouod 2 Mctl&la 
Aualyslii 1111d Quwifier Summary 

Sample No.: 

Units: 

300-FF-S Metals of Concern: 

Aluminum 

Autimony 
Beryllium 

Cadmium 

Chromium 

Copper 

Iron 

Lead 
Manganese 

Mercury 

Nickel 

Silver 
Zinc 

Additional Meta15 Reported: 

Arsenic 

Barium 

Calcium 

Cob1dt 

Magnesium 

Pot11ssium 

Selenium 

Sodium 

Thallium 

Vanadium 

NA - not analyzed for 

• - fully validated sample 

,,, 
0 

•806308 

µg/L 

21 U 

II U · 
I U 

I U 
9.4 

4 U 
38.8 U 

I UJ 

I 0 
0 .2 U 

9.S 

3 U 

8 U 

S.2 UJ 
44 .1 

45900 

2 U 

9540 

4400 
4 UJ 

22000 

2 UJ 
II.I U 

') ::, n 9 

B062Ll B062L4 
. #. 

µg/L µg/L 

21 U 32.2 U 

II U II U 
I U I U 
I U 1 U 

s u 5 u 
4 U 4 U 

3S.I U 116 U 

2 U 3.9 U 

4.S U 152 
0 .2 U 0.2 U 

s u s u 

3 U 3 U 

8 U 8 U 

3.6 UL. 2 UJ 

47.S 47.5 

49200 16600 

2 U 2 U 

9910 5270 

4950 4930 

7.2 J 20 UJ 

19000 41200 
2 u·J 2 UJ 

4.2 u_ 2 U 

B062NS 8062P7 

µg/L µg/L 

33.1 U 21 U 

11 U II U 
I U I U 

1 U 1 U 
s u s u 

4 U 4 U 

S60 38.8 
I.S u 3.3 

215 S.2 

0.2 U 0.2 U 
5 u 41.3 

3 U 3 U 

8 U 8 U 

2 UJ 2.4 UJ 

65.6 37.3 

15700 46200 

2 U 2 U 

5940 9980 

6190 2600 

20 UJ 4 UJ 

53400 18000 
2 UJ 2 UJ 

2 U 3.7 

•B062QO 

µg/L 

21 U 

II U 
l U 

1 U 
S.3 

4 U 
2S U 

3 U 

4.1 U 

0.2 U 
5 u 

3 U 

8 U 

6 UJ 
43 

47800 

2 U 

9920 

4580 

4 UJ 

23100 

2 UJ 
9,5 u I 

Sheet 9 of 13 

8062Q3 

µg/L 

21.S U 
11· U 

I U 
1 U 

s u 
4 . u 

38.8 U 

2.5 U 

S.2 

0.2 U . 
s u . 
3 U 

8 U 

5.2 UJ 

38.S 
47700 

2 U 

9790 

4100 

9.2 J 
21700 

·2 UJ 

8.4 

~
::r: 
() 

I 
en 
0 

• I 

m z 
~ -I ,__ 
0 
.!JI 
:;i;J 
n 
~ 
0 
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Tiablo 4-1 300-FF-S Opcriablo Unit Rc111cdlal luvc:liligiatiou 

Groundwater Round 2 Metal• 

Analyliil and Qualifier Summary 

Sample No. : 

Units: 

300-ff-S Metal, of Concern: 

Aluminum 

Antimony 

Beryllium 

C11dmium 

Chromium 

Copper 

Iron 

Lead 

M11nganese 

Mercury 

Nickel 
Silver 

Zinc 

Additional Mct11l1, Reported : 

Arsenic 

Barium 

Calcium 

Cob11lt 

Magnesium 

Pota~sium 

Selenium 

Sodium 

Thullium 

Vanadium 

NA - not analyzed for 

+ - fully validated sample 

") (! , --.) • ' ) 
t.--.. 1>.) J \ ..i 

.. 
B062Q6 B06221 •B06309 

µg/L µg/L µg/L 

.. 

21 U 21 U 21 U 

II U ll U II U 

I U I U I U 

I U I U 1.2 U 

s u S 0 s u 
4 U 4 U 4 U 

31.1 U 38.8 U 29. 1 U 

1.3 u 2.4 U 1.2 U 

s u 5.2 U S.2 U 
0 .2 ·u 0.2 U 0.2 U 

6.4 s u s u 
3 U 3 U 3 U 

8 U 43.2 12.7 
... 

6.8 UJ 3 UJ 9 .6 UJ 

43 57.7 44 . 1 

44500 .. 66600 47300 

2 U 2 U 2 U 

11700 12400 9840 

5950 5870 4520 

4 UJ 4 UJ 20 UJ 

22200 11300 22600 

2 UJ 2 UJ ·· 2 UJ 

12.1 U 7.9 U 10 U 

0 

•B062S9 B062T0 

µg/L µg/L 

29 U 22 U 

16 .l! . 16 U 

I U 1 U 

2 U 2 U 

24.3 3 U 

2 U 2 U 

144 39 

2 U 2 U 

2.2 U I U 

0.2 U 0 .2 U 

16.4 U 3 U 

2 U 2 U 

15 .2 II U 

7.9 1 
46.7 45 .3 

45400 44100 

3 U 3 U 

12600 12300 

6310 6220 

4 J 4 UJ 
22400 21900 

4 UJ 4 UJ 

11 .3 IO. I 

•B062T2 

µg/L 

26.S U 

16 U 

1 U 

2 U 

20 

2 U 

314 
2 U 

40.1 

0.2 U 

11.7 U 

2 U 

II U 

2 U 

38.4 . 
12300 

3 U 

SOSO 

6160 

20 UJ 

61500 

4 UJ 

2 

Sheet lO of 13 

•B062T3 

µg/L 

30.7 U 

16 U 

I U 

2 U 

3 U 

2 U 

180 
2 U 

40.3 

0 .2 U 
3 U . 

2 U 

II U 

' 

2 U 

39.2 

12600 

3 U 

SIS0 

6300 

20 UJ 
62900 

4 UJ 

2 

~ 
:r: n 
(/) 
0 
I 

rn z 
•· -J ... 

C 
~Ui 

;;o 
(l 

.< 
C 



Tublc 4-1 300-fF-5 Opcrublc Uuit Remedual lnvCliligutlon 
Oroundw11tcr Rou11J 2 Mctul11 
Ana.lya;ili aand QuaJificr Summury 

Sample No.: 

Units: 

300-ff-5 Metal11 of Concern: 

, Aluminum 
Antimony 
Bi:ryllium 
Cadmium 
Chromium 
Copper 
Iron 
Lead 
Mang11nese 
Mercury 
Nici-el 
Silver 
Zinc 

Additio1111I Me111l:, Reported: 

Arsenic 
Barium 
Culcium 
Cobalt 
Magnesium 
Potassium 
Selenium 
Sodium 
Th1111ium 
Vum1dium 

NA - not analyzed for 
• - fully validated sample 

•B062TS 

µg/L 

22 u 
16 u 
I u 
2 u 
3 u 
2 u 

286 
2 u 

58.3 
0.2 u 
6.2 u 

2 u 
31 

.. 

2 u 
64 .2 

12700 
3 u 

5090 
6460 

20 UJ 
62900 

4 UJ 
2 

,,, B 

B062T6 •B06305 

µg/L µg/L 

22 u 25.4 u 
16 u 16 u 
I u I u 
2 u 2 u 
3 u 43.4 
2 u 2 u 

250 420 
2 u 2 u 

59.1 ., ... 44.4 
0.2 u 0.2 u 

3 u 23.4 
2 u 2 u 

II u II u 

2 u 2 u 
64".3 40.8 

12800 12700 
°J u 3 u 

5130 5230 
6480 6390 

20 UJ 20 UJ 
63300 .. 64000 

4 UJ 4 UJ 
2 2 

I .• 

•B06306 B062WI 

µg/L µg/L 

22 u 22 u 
16 u 16 u 
I u I u 
2 u 2 u 
3 u 3 u 
2 u 2 u 

185 63.9 
2 u 1.8 

40.5 1.7 
0.2 u 0.2 u 
3.5 u 3 u 

2 u 2 u 
II u 22 

2 u 4.1 J 
40.1 37.8 

12700 41200 
3 u 3 u 

5280 8620 
6420 4710 

20 UJ 4 UJ 
64600 18300 

4 UJ I R 
2 6.4 

•B062XI 

µg/L 

22 u 
16 u 

I u 
2 u 
3 u 
2 u 

55.2 
2.5 

I u 
0.2 u 

3 u 
2.3 

47.9 

4.2 J 
34.2 

37600 
3 u 

7400 
4510 

4 UJ 
16400 

I R 
1.5 

Sheet 11 of 13 
B062X8 

µg/L 

55.4 
16 u 
I u 
2 u 

363 
4.7 u 

1830 
1.4 

- 38.1 
0.2 u 
187 

2 u 
II u 

4.6 J 
34.2 

37000 
3 u 

7470 
4440 

4 UJ 

16200· 

I R 
8.6 

- ~ 

::c n 
·cn 

., -0 
.• ·. I 

; . -en 
·z 

~ : .... -0 
VI 
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Tatble 4- 1 300- ff-5 Operoblc Unif Remedial lnvestiglltion 
Groundwater RowuJ 2 Metal, 
Analy11ill and Qualifier SumCDary 

Sample No.: 

Units: 

300-ff-5 Metal~ of Concern: 

Aluminum 
Antimony 
Beryllium 
Cadmiuiq 
Chromium 

Copper 
' Iron 

L~d 
M11nganese 
Mercury 
Nickel 
Silver 
Zinc 

Additio1111l Metals Reported: 

Anenlc 
Barium 
Calcium 
Cobalt 

Magnesium 
Potassium 

Selenium 

Sodium 

Thallium 
Van11dium 

NA - not 111111lyzed for 
• - fully validated sample 

B062Y4 

µg/L 

22.6 
16 U 

I U 
2 U 

11.9 ·•· · 

3.2 U 
9310 

1.6 
23 .9 
0.2 U 
5.1 

2 U 

II U 

6.7 
41.2 

40200 

3 U 
8170 

5040 

l 
~ 

.... 

' 3 r} 

B062Y7 · •B063I I 

µg/L µg/L 

. 

22 U 22 U 
16 U 16 U 

I U I U 
2 U 2 U 

19.3 3 U 

2 U 2.4 U 
450 127 
1.6 1.4 
3.6 1.5 
0.2 U 0.2 U -· 
1.1 3 U 

2 U 2 U 
11 U 62.4 

· · 4.6 J 6.9 
48 34 .9 

38900 38000 
j u 3 U 

8240 7500 

5410 4610 

20 UJ · · 4 UJ 4 UJ 
16900 201~ 16800 

1 · R I. R 5 R 
12 .4 9.4 8.6 

B062W2 1 

µg/L 

22 U 

16 U 
I U 
2 U 

3 U 
2 U 

272 
2 U 

1.5 
0.2 U 

3 U 
2 U 

II U 

3.9 J 
37.5 

40600 
3 U 

8460 

4530 

20 UJ 
17900 

4 UJ 
7. 1 

Sheet 12 of 13 
•B062X2 B062X9 

µg/L µg/L 

22 U 22 U 

16 U 16 U 
I U I U 
2 U 2 U 
3 U 3.4 
2 U 2 U 

52.4 116 
2 U 4.3 

2. 1 1.5 
o.i u 0.2 U 

3 U ] u 
2 U 2 U 

II U II U 

4.9 J 4.2 J 
32 .7 34 

37200 37600 
] u 3 U 

7340 7600 

4580 4530 

20 UJ 20 UJ 

17100 16600 

4 UJ 4 UJ 

6.4 1.5 

JOBS\297¥j0\Toblc4- l .w1'1 

-~ 

~ 
X n 

-~ ~o 
.• · I 

rn -~ z 
. I .- ~~ 
-~ ._. 
·o u, ·~ 
·,:, 
rt 
~ 
0 
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Tl&ble 4-1 300--FF-S Opcrl&ble Unit Remedial 1Jlvcaig11tion 
Oroundw11ter Rouml 2 Mi:&ld• 
AmJyliia and Qualifier Summary 

Sample No.: 

Unit&: 

300--fF-5 Met11l, of Concern: 

Aluminum 
Antimony 
Beryllium 
Cadmium 
Chromium 
Copper 
Iron 
Lead 
Manganese 
Mercury 
Nickel 
Silver 
Zinc 

Additional Metals Reported: 

Ar:..:nic 
B11rium 
Calcium 
Cobalt 
M11g11esium 
Potassium 
Selenium 
Sodium 
Th1111ium 
V1111adium 

NA - not analyzed for 
• - fully validated lillmple 

8062YS 

µg/L 

22 u 
16 u 
I u 
2 u 
3 u 
2 u 

81.9 

2.3 
1.3 .... 

0.2 u 
3 u 
2 u 

II u 

13.9 
37.7 

38500 
3 u 

7830 
4800 

20 UJ . 
16200 

4 UJ 

10.1 

B062Y8 

µg/L 
' 

22 u 
16 u 
I u 
2 u 
s 
2 u 

226 
2 u 

1.9 
0.2 u 

3 u 
2 u 
II u 

s J 
46.9 

38700 
3 u 

8190 
5340 

20 UJ 
19900 

4 UJ 

11.2 .. 

3 

Shi:ct 13 of 13 
•D06312 

µg/L 

22 u 
16 u 

I u 
2 u 

3.4 
2 u 

BS.I 
4.1 
2.9 
0.2 u 

3 u 
2 u 

II u 

s.s J 
33.2 

38000 
3 u 

7500 
4680 

20 UJ 

17400 
4 UJ 

7.S 

\ 

~ 
:r 
(" 

I 

V 
C ., 
IT 
2 
I --I 

C u 

,,.... --
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Tublc 4- 2. 300-ff,-5 Operable Uuit Rcmcdilll lnvc:i.tig11tion 

Orou11dw11ter Round 2 Mdlll• 

Dula Pucbge Complcteneu Verifi~ion Reaulu 

Data Package Item 

Case Narr11tive 

Cover Page 

Traffic Report, 

Sample Pata 

Inorganic Analysis Data Sheets 

Standardi; Duta 

Initial and Co11t. Calibration Verfication 

CRDL Standard for AA and JCP 

QC Summary 

Blanks 

ICP lnt~rference Check Su111mary 

Spike Sample Recovery 

Post- Dige~tion Sample Recovery 

Duplicate 

Laboratory Control Sample 

Stundurd Addition Results 

ICP Serial Dilution 

Instrument Dctction Limits 

ICP lnterelement Correction Factors 

ICP Line11r R11ngeli 

Prepurution Log 

~111lysis Log Run 

Raw Data 

ICP R11w D111a 

furnace AA Raw 01111, 
, Mercury Raw Data 

Cyanide Raw D11ta 

Additionul Data 

Internal Laboratory Chain- of-Custody 

L11boratory Sample Preparation Records 

% Solids Analysis Records 

Reduction formulae 

Instrument Run Logs 

Chemist Notebook Pages 

Docs Missing llem(s) Affect Data Quulity'I 

JOIIS\2978J0\Tablc4-2.wll 

l ~ ') :.) 

.. 

N2--04-063 Nl--04-117 N2-05-076 

Yes Yes Yes 

Yea Yes Yes 

Yes Yes Yes 

Yes Yes Yes 

Yes Yes Yes 

Yes Yes Y,es 

Yes Yes Yes -

Yes Yes Yes 

Yes Yes Yes 

NIA NIA NIA 
Yes Yes Yes 

Yes Yes Yes 

Yes Yes Yes 

Yes Yes Yes 

Yes Yes Yes 

Yes Yes Yes 

Ye& Yes Yes 

Yeli Yea; Yeli 

Yes Yes Yes 

Yes Yes Yes 

Yes Yes Yes 

Yes Yes Yes ·-

NIA NIA NIA 

Yes Yes Yes 

Yes Yes Yes 

NIA NIA NIA 

NIA NIA NIA 

Yes NIA NIA 

NIA NIA . NIA 

No No . No 

4 

Cuse Number 

N2-04-l50 N2-o6-086 N2-04-130 

Yes Yea Yes 

Yea Yea Yea 
Yes Yes Yea 

Yes Yes Yes 

Yes Yes Yes 

Yes Yes Yes 

Ye& Yea Yes 

Yes Yes Ye& 

Yes Yes .: Yes 
NIA NIA NIA 
Yes Yes Yes . 
Yes Yes '. Yes 

: 
Yes Yes · Yes 
Yes Yes Yes 
Yes Yes Yes 

Yes Yes Yes 

Ycli Yes Ye& 

Ycli Yes Yeli 

Yes Yes Yes 

Yes Yes Yes 

Yes Yes Yes 

Yes Yes Yes 

NIA NIA NIA 

Yes Yes Yes 

Yes Yes Yes 

NIA NIA NIA 
NIA NIA NIA" 

NIA NIA NIA 
NIA NIA NIA 

No No No 

N2--04-140 

Yea 
Yes 
Yes 

Yea 

Yea 
Yes 

Yea 
Yea 
Yes 

NIA 
Yea 
y~ 
Yea 
Yes 
Yc.s 
Yes 

Yea 
Ye11 
Yes 

Yes 
Yes 
Yes 
NIA 

Yes 
Yes 

NIA 
NIA 
NIA 
NIA 

No 

~ 
::c n 

I 
., (/) 
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I 
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5.0 CONVENTIONAL WET CHEMISTRY DATA VALIDATION AND LIMITATIONS 

5.1 SUMl\'IARY 

5.1.1 Twelve Sample Delivery Groups 

Sample results from the following twelve general chemistry cases are included in 
this report: 

Case 
Laboratory Number 

TMA A205050 

TMA A205003 

TMA A204064 

TMA A205072 

TMA A205017 

TMA A205007 

TMA A205032 

TMA A205025 

Weston 9205LI75 

Weston 9204L083 

Weston 9205L332 

Weston 9205L406 

No. of 
Samples 

10 
... .., 

5 

4 

8 ; 

4 

6 

3 

4 

2 

No. Fully 
Validated 

() 

2 

4 

0 

2 

4 

2 

... 

.) 

4 

() 

() 

Data qualifiers assigned to the 300-FF-5 analytes of concern (pH, ammonium, 
fluoride, nitrate, and nitrite) and for all other analytes reported as Lletected for these 
cases are summarized in Tables 5-1 and 5-2. 

5.1 .2 All Samples Validated 

Results for all the sample analyses for the cases listed ahnve were validated, and 
data qualifiers assigned as appropriate. All of the reported results for quality assurance 
samples associated with these cases were reviewed. For Case A205007 one hundred 
percent of the quality assurance sample results were recalculatet.i. and quality control 

,5-1 
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calculations verified. A limited number of samples, specified by Westinghouse Hanford, 
were fully validated (i.e., all sample results were recalculated from the laboratory raw 
data). 

5.1 .3 Westinghouse -Hanford Validation Guidance Used 

Data validation was performed in accordance with the Westinghouse Hanford 
Data Validation Procedures for Chemical Analyses (WHC 1992a). Additional criteria 
established for the determination of laboratory performance were obtaine9 from 
Westinghouse Hanford (DOE 1990). 

5.1.4 Samples Analyzed According to-Non-CLP Protocols 

A total of fifty-one aqueous samples were submitted fnr analysis for general 
chemistry analytes. 

Forty-one samples wen~ submitted for analysis for fluoride , nitrite, nitrate. pH, and 
ammonia. Of these forty-one samples, fourteen were also analyzed for chemical oxygen 
demand (COD), total dissolved solids (TDS), total suspended solids (TSS), alkalinity, 
hardness~ chloride, sulfate. and phosphate. · 

Ten samples were submitted for analysis for total organic carbon (TOC) and total 
organic halides (TOX) . . _ 

Samples were analyzed by EPA Standard methods for waskwater analysis. 

5.1 .5 Majority of Data Quality Objectives Met 

The analyses were complete and CRDL requirements were met. Many of the 
results were qualified as estimates due to quality control exceedences. However. overall, 
the data quality objectives were met. 

5.1.6 Minor Deficiencies in Other Qualified Data 

There were numerous minor deficiencies associated with the analysis of these 
samples. These included the following: holding time exceedences; insufficient ICV or 
LCS analyses performed; lack of daily calibrations in some instances; and blanks were 
not analyzed in some instances. 

These deficiencies and the resulting data qualifications are explained in greater 
detail below. 

5-2 
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5.2 ANALYTICAL METHODS 

Performance of specific instrumental quality assurance and quality contmJ 
procedures, including deficiencies noted during the qu_ality assurance review, are outlined 
below. 

5.2.1 Instrument Calibration and Verification Criteria 

5.2.1 .1 Anions by Ion Chromatography (IC) 

The IC used for the analysis of anions (fluoride, nitrite, nitrate, and sulfate) must 
be calibrated on each day of use, using a minimum of three standards and .. a calibration 
blank.- The correlation coefficient of a least squares linear regression must he equal to or 
greater than 0.995. 

5.2.J.2 Ammonia hy Ion Selective Electrode (!SE) 

The ISE used for the analysis of ammonia (as nitrogen, N) must he:: calibrated on 
each day of use, using a minimum of three standards. No c~lihration hlank is required 
.( although a method hlank· is required). Using semilogarithmic paper the:: cortcentration of 
ammonia (as N) versus the electrode potential is plotted, and a line of hest fit is drawn. 

5.2.1 .3 Electrometric pH 

The pH meter used for the analysis of pH ·must he calihrated daily according to 
the manufacturers instructions, using a minimum of two reference huffers that bound the 
range of the sample analyses. 

5.2.1 .4 TOC/TOX Calibration 

The instruments used to measure TOC and TOX must he calihrated each day of 
use, using a minimum of one standard. No calibration hlank or method hlank are 
required. 

5.2.1 .5 Calibration Verification 

The above calihrations are each immediately verified with an ICY standard 
analysis. The ICY standard is prepared from a source independent of the calibration 
standards, at a mid-calibration range concentration. The ICY per.cent recovery must fall 
within the control limits of 90 to 110 percent for anions hy IC and fluoride hy ISE, 80 to 
120 percent for TOC;TOX, and +0.2 for pH. 

5-3 
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The calibrations are subsequently verified at regular intervals using a CCV 
standard. The control limits for percent recovery of CCV standards are the same as the 
ICY control limits. 

5.2.2 Laboratory Performance Against Criteria 

Case A20S0S0. There was no calibration verification performed for ammonia or 
anions in this case. Therefore, all ammonia and anion sample data (B062PO, B062R5, 
B062V2, B062V6, B06317, B062D3, B062F5, B062W4, B062W8, and B062X4) were 
qualified as estimates (J), or as having estimated detection limits (UJ). 

Case A205003. There was no calibration verification performed for ammonia ?r 
anions-in this case. Therefore, all ammonia and anion sample data (B062C7, B062Nl , 
aoo B06302) were qualified as estimates (J), or as having estimated clt!tection limits (UJ). 

Case A204064. The lab performed an initial calibration; however, there was no 
initial calibration performed on the day of analysis (WHC 1992a) for ammonia, and no 
calibration verification performed for anions in this case. Therefore, all ammonia and 
anion sample 9ata (B062L9, B062N9, B062K4, B062K7, and B062N2) were qualified as 
estimates (J), or as having estimated detection limits (UJ). ' , 

Case A205072. The lab performed an initial ~alibration; however, t!1ere was no 
initial calibration performed on the day of analysis (WHC 1992a) for anions or ammonia 
in this case. ·Therefore, all ammonia and anion sample data (B06284, 8062?3, 8062S2, 
and B06320) were qualified as estimates (J), or as having estimated detection limits (UJ). 

Case A205017. Tht:: lab performed an initial calibration; howevt::r, tht::re was no 
initial calibration performed on the day of analysis (WHC 1992a) for ammonia, and no 
calibration verification performed for anions in this case. Therefore, all ammonia and 
anion sample data (B062L0, B06308, 8062L3, B062N4, B062P9, B062P6, B062Q2 and 
B062Q5) were qualified as estimates (J), or as having estimated detection limits (UJ). 

Case A205007. The lab performed an initial calibration; however, there was no 
initial calibration performed on the day of analysis (WHC 1992a) for anions in this case. 
Therefore, all anion sample data (B062S9, B062T2, B062T5, and B06305) were qualified 
as estimates (J), or as having estimated detection limits (UJ). 

Case A205032. The lab performed an initial calibration; however, there was no 
initial calibration performed on the day of analysis (WHC 1992a) for anions and 
ammonia in this case. Therefore, all anion and ammonia sample data (B06311, B062Xl , 
B062X8, B062Y7, B062W1 and B062Y4) were qualified-as estimates (J), or as having 
estimated detection limits (UJ). 

5-4 
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Case A20502S. The lab performt?d an initial calibration; however, there was no 
initial calibration performed on the day of analysis (WHC 1992a) for ammonia, and no 
calibration verification performed for anions in this case. Therefore, all ammonia and 
anion sample data (B062Z0) were qualified as estimates ( J), or as having estimated 
detection limits (UJ). 

Case 920SL17S. The lab performed an initial calibration; however, there was no 
initial calibration performed on the day of analysis (WHC 1992a) for TOX in this case. 
Therefore, ali TOX sample data (B062C9, B062N2, and 806304) were qualified as 
estimates (J or UJ). 

Case 9204L083. There was no initial calibration ·performed on the day of analysis 
for TOX in this case. Therefore, all TOX sample data (B062F4, B062G3, B0~2G6 and 
8Jl62M7) were qualified as estimates (J or UJ). 

0' Case 920SL332. The lah performed an initial calibration; however, there was no 
initial calibration performed on the day of analysis (WHC 1992a) fnr TOX in this case. 
Therefore, all TOX sample data (806205 and 8062F7) were qualifo::d as estima.tes (J or 

~:~ UJ). 
,., .. 

C. 

Case 920SL406. The lab performed an initial calibration; however, there was no 
initial calibration performed on the day of analysis (WHC 1992a) for -TOX in this case. 
Therefore, TOX sample data (B0621;37) were qualit!ed as an estimate (J). 

5.2.3 Acceptable Blank Analyses 

Blanks were analyzed for all of the IC analytes and were found to be acceptable, 
with no detectable contamination. In Cases A205050, A205003, A205007, and A205032 
there were no method blanks analyzed for ammonia with the samples. The data were 
not qualified due to this deficiency, as there was a calibration blank analyzed which was 
acceptable. 

S.3 HOLDING TIMES EXCEEDED FOR ANIONS, pH, AMl\tlONIA, AND TOX 

Analytical holding times for fluoride, nitrite, nitrate, sulfate, pH, ammonia, COD, 
TDS, TSS, alkalinity, hardness, chloride, and phosphate analyses were assessed to 
ascertain whether the holding time requirements were met by the lahoratory. The 
holding time requirements are as follows: samples must be analyzed within 72 hours (3 
days) for pH; within 48 hours for phosphate; within 7 days for TOX, TDS, and TSS; and 
within 28 days for all other analytes. 

5-5 
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Case A205050. The holding times were exceeded for pH analysis for all samples 
associated with this case (B062PO, 8062R5, B062V2, 8062V6, 806317, 8062D3, 8062F5, 
8062W4, B062W8, and 8062X4}. The pH data for these samples were qualified as 
estimates (J). 

Case A205003. The holding times were exceeded for pH, COD, TSS, and TDS 
for samples B062C7, B062Nl, and. 806302. The pH, COD, TSS, and TDS data for these 
samples were qualified as estimates ( J). 

Case A204064. The holding times were exceeded for pH for all samples 
associated with this case (B062L9, 8062N9, B062K4, 8062K7, and 8062N2). The pH 
data for these samples were qualified as estimates (J). 

Case A205072. The holding times were exceeded for pH for all samples 
associated with this case (B062B4, B062P3, B062S2, and B06320). The:! pH data for these 

samples were qualified as estimates (J). 

Case A205017. The holding times were exceeded for COD. and ammonia for 
. samples B062L0, B062L3, and 8062N4. The COD an~ ammonia data t\,r these samples 
were qualified as :estimates (Jt · 

Case A205007. The holding times were exceeded for pH for all samples 
associated with this case (B062S9, 8062T2, 8062T5, and B06305). , The pH data for these 
samples were qualified as estimates (J). 

Case A205032. The holding times were exceeded for pH for all samples 
associated with this case (B0631 I, 8062Xl, 8062X8, 8062Y7, 8062WI, and 8062Y4). 
The pH data for these samples were qualified as estimates ( J). 

Case A20502S. The holding times were exceeded for ammonia for all samples 
associated with this case (B062Z0). The ammonia data for this sample were 4ualified as 
an estimate (J). 

Case 920SL17S. All holding times were met for the analyses associated with this 
case. 

Case 9204L083. All holding times were:! met for the analyses associated with this 
case. 

Case 920S1..332. All holding times were met for the analyses associated with this 
case. 

5-6 
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. Case 920SL406. The holding times were exceeded for TOX for sample B062B7. 
The TOX data for this sample were qualified as an estimate (J) . 

5.4 ACCURACY 

The overall accuracy goals for the analytes of concern are + 10 percent for 
. fluoride, nitrate, and nitrite; and + 25 percent for ammonia. 

5.4.1 Accept(!,.hle Matrix Spike Analyses 

Matrix spike analyses are used to assess the analytical accuracy of the reported 
data and the effect of the matrix on the ability to accurately quantify sample 
cancentrations. Matrix spike recoveries must generally fall within the range of 75 to 125 
percent. 

Matrix spike analyses for these cases met the perct!nt recovery criteria for IC 
anions. The ISE ammonia matrix spike met the percent recovery criteria. No matrix 
spike analyses were performed for the other analytes and were not required. No 

· qualifiers' were assigned based on the matrix spike data. 
' . 

5.4.2 Laboratory Control Sample 

• -· The LCS monitors the overall performance of the analysis, including the sample 
preparation. An LCS should be prepared ( e.g:, digested) and analyzed with every group 
of samples which have heen prepared together. The performance criteria for aqueous 
LCS percent recovery is 80 to 120 percent. 

Aqueous LCS (hlank spikes) analyzed for the analytes in these cases were found 
to be acceptable. 

S.S 'PRECISION 

The overall precision goals for the analytes of concern are + 10 percent for 
fluoride, nitrate, and nitrite; and + 20 percent for ammonia. 

5-7 
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5.5.1 Acceptable Duplicate Analyses 

5.5.1 .1 Acceptable Analytical Duplicates 

Analytical (laboratory) duplicate sample analyses are used to measure laboratory 
precision and sample htimogeneity. 

Twelve sets of analytical duplicate results were submitted with these cases. The 
analytical duplicates met the RPD criteria of less than 25 percent. Therefore, no 
qualifiers were assigned based on the duplicate data. 

5.5.1 .2 Field Duplicates Acceptable 

Field duplicate analyses are used to measure precision of hoth the lahoratory and 
the field sampling procedun::. 

There were four sets of fit;Id duplicate samples analyzed for general chemistry 
analytes (B06302 and B0~2C7 of Case A205003; B06305 and 8062T2 of Case A205007; 
B06308 and 8062?9 of Case A205017; and B06311 and 8062X I of Case A205032). 

The field duplicate precision was acceptable in all cases. 

Full presentation of field duplicate data and RPO calculations are given in 
Appendix A . 

5.5.1 .3 No Field Split Samples 

Field split analyses are used to measure interlahoratory precision. 

There were field split samples analyzed, hut the Western data have not yet been 
received for review. Therefore, interlahoratory precision could not he evaluated. No 
qualifiers were assigned because of this lack nf interlahoratory rrecision data. 

S.6 SAMPLE RESULT VERIFICATION 

Sample results and reported detection limits were recalculated to ensure that the 
reported results were accurate. Raw data were examined for anomalies, transcription 
errors, and reduction errors. In addition, the reviewer verified that the results fell within 
the linear range of the instrument. There were no discrepancies found. The: data are 
acceptable for use as qualified. 

5-8 
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5.7 CHANGES l\1ADE SINCE PRELIMINARY REPORT 

Data qualifier assignments and documentation were revieweu hy a senior valiuator 
and a technical reviewer. The following changes were made after the:: submittal 0f the 
Preliminary QA Report: 

• TSS and TDS data for samples in Case A205050 (B062PO, B062R5, 
B062V2, B062V6, B06317, B062D3, B062F5, B062W4, B062W8, and 
B062X4) and in Ca.se A205017 (B062LO, 8062L3, and B062N4) were 
unqualified. The data had been qualified as estimates (J) due to a lack of 
standard reference materials. During review it was determined that as all 
method procedures were followed the data were acceptable without 

· · qualification. 

• COD, hardness, alkalinity, TSS, and TDS data for samples in Case 
A204064 (8062L9, 8062N9, B052K4, 8062K7, anu B062N2) were 
unqualific::d. The data had been qualified as estimatc::s (J) due:: to a lack of 
blank analyses. During review it was dc::termined that the blank data, wh ile 
useful, is not meaningful in the accurate quantitation of thc::se analytes in 
these samples. 

• 

No other changes were made to the sample uata. 

COD, har.dnes~, alkalinity, TSS, and TDS data for samples in Case 
A205072 (B062B4, B062P3, B062S2, and 806320) were unqualified. The:: 
data had been qualified as estimates (J) due to lack of calibration data. 
During review it was determined that thc::se methods require no cal ibration 
of instrumentation. Appropriate quality control analyses had heen 
performed, and the data are .acceptable. 

5.8 UNVALIDATED DATA PACKAGES COMPLETE 

In addition to validating analytical results for the twelve general chemistry cases 
discussed above, thirteen additional Sc::cond Round Groundwater general chemistry 
packages, which were not validated, were reviewed to verify that all deliverahles normally 
supplied by the laboratoric::s were present. The results of this revic::w are summarized in 
Table 5-3. In no case were key deliverables noted to be:: missing 

ROUND2 FR 
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T11ble S- l. 300-FF-S Opcr11bh) Unit Remedial lnvt:aitlg111ion 
Oroundwlller Round 2 General Cheuµ,;try 

Arutlysia and Qualifier Sum1D11ry 

Sample No.: 

Analytes of Concern: 

Ammonia in mg/L 

Fluoride in mg/L 

Nitrate in mg/L 
Nitrite (a~ NO3-) in mg/L 

pH 

Additional Analytcs: 

COD in mg/L 

TDS in mg/L 
TSS in mg/L 

Allullinity in mg/L 

Hardness in mg/L 

Chloride in mg/L 
Sulfuh:: in mg/L 
Phosphate In mg/L 

NA - not an!llyzcd for 

• - fully validated sample 

') 0 I' 
1~ l 

8062P0 B062R5 

0.05 UJ 0.12 
0.3 J 15 
4.6 J 0.2 
0.1 UJ 0. l 

7.4 J 8.2 

NA NA 

NA NA 
NA NA 

NA NA 

NA NA 

NA NA 
NA NA 
NA NA 

go62V2 B062V6 B06317 

J 0.06 J 0.05 UJ 0.05 
J 0.4 J 0.3 J 0.1 . ·• 
UJ 2.2 J 3.3 J 0.2 

UJ 0. l UJ 0. 1 UJ 0. l 

J 7.1 J 7.4 J 5.8 

~-

NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 

B06203 B062F5 

J 0.05 UJ 0.05 
UJ 0.3 J 0.4 
UJ 1.8 J 3.7 
UJ O.l UJ 0. l 
J 7.9 J 7.4 

30 u 30 

176 J 190 
5 u 5 

98 J 86 

111 129 
8.9 J 20.2 
23 J 30 

0.4 UJ 0.4 

Sheet I of 6 

B062W4 

UJ 0.05 UJ 

J 0.4 J 

J 3.8 J 
UJ 0. 1 UJ 
J 7. l J 

u NA 

J NA 
u NA 

NA 
NA 

J NA 
J NA 
UJ NA 

' j 

~ 
:c 
() 
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T1&blc 5-1. 300-FF-5 Opcr1&blc Unit RemcJilll lnvc:liliglllion 
Groundwater Round 2 Generlll Cbemllilry 
Anwy11is amt Qulllifier Summary 

Sample No. : 

Analytes of Concern: 

Ammonia In mg/L 
Fluoride ill mg/L 
Nitrate in mg/L 
Nitrite (as NOJ-) in mg/L 
pH 

Additional Analytes: 

COD in mg/L 
TDS in mg/L . 
TSS in mg/L 
Alkalinity in mg/L 
H11rdnes5 ill mg/L 
Chloride in mg/L 
Sulfate in mg/L 
Pbo:.plu1te in mg/L 

NA - not analyzed for 
• - fully valid11ted sample 

.. 8 8 

B062W8 B062X4 

0.05 UJ 0.09 J 
0.4 J 0.4 J 
3.3 J 3.4 J 

0.1 UJ 0.1 UJ 

1.4 J 1.1 J 

NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 

s 

•B062C7 •B062N I 

0.05 UJ 0.05 UJ 
0.3 J 0.8 J 
4 .1 J 0.2 UJ 
NA NA 
6.8 J 8.2 J 

30 UJ 30 UJ 
158 J 191 J 

8 J 5 UJ 
73 151 
95 67 

20.9 J 6.4 J 
20 J I UJ 

0.4 UJ 0.4 UJ 

806302 •B062L9 

0.09 J 0.14 J 
0.5 J 0.6 J 
4.2 J 0.2 UJ 

NA NA 
7.1 J 8.1 J 

30 UJ 30 u 
161 J 205 

5 UJ 5 u 
74 146 
91 77 

19.4 J 5.4 J 
21 J 4 J 

0.4 UJ 0.4 UJ 

B062H9 

0.05 UJ 
0.3 J 
5.3 J 
NA 

8 J 

30 u 
290 

55 
143 
178 -

13.6 J 
36 •J 

0.4 UJ 

Shcct 2 of 6 
•B062'K4 

. 

0.07 J 
0.5 J 

' 0.2 UJ 
NA 

.. 8 J 

30 u 
210 

12 
134 

--· 11 
4.8 J 

8 J 
·- 0.4 UJ 

~ 
:r: 
·n 
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T11blc S-1. 300-FF-S Opcr11blc Unit Rc111cJllll luve1itlg11tio11 

Groundwater Round 2 Gcnerlll CbemiliU)' 

Analyi;i11 and Qualifier Summary 

Sampl\: No.: 

Analytes of Concern: 

Ammonia in mg/L 

Fluoride in mg/I-

Nitrate in mg/L 

Nitrite (as NO3-) in mg/I-

pH 

Additional Analytes: 

COD in mg/L 

TDS in mg/L 

TSS in mg/L 

Alk11linity in mg/L 

Hardness in mg/L 

Chloride in mg/L 

Sulfute in mg/L 

Pho:;phulc in mg/L 

NA - not analyzed for 

• - fully validated sample 

•BO62K7 

0 . 1 J 

0.5 J 

0 .2 UJ 

NA 

8. 1 J 

30 u 
249 

5 u 
178 

100 

9.7 J 

I UJ 

0.4 UJ 

' 

•B062N2 •B062B4 

0.14 J 0.0S 

1.2 J 0 .2 

0 .2 UJ 4.8 
.. NA 0.1 

8 .2 J 1.5 

. 
30 u 30 

247 . 276 

24 6 

115 111 

87 160 

9. J 18.5 

I lJJ 51 

0 .4 UJ 0.4 

') 6 

B062P3 •B062S2 B06320 

UJ 0.05 UJ 0 .08 J 0 .09 

J 0.30 J 0 .9 J 0.1 

J 5 J 0 .2 UJ 0.2 

UJ 0. 1 UJ 0.1 UJ 0 . I 

J 7 .6 J 8.2 J 6 . 1 

u NA NA NA 

NI\ NA NA 
NA NA NA 
NA NA NA 
NA . NA NA 

J NA NA NA 
J NA NA NA 

UJ NA NA NA 

--

Sheet 3 of 6 

B062L0 

J 0.07 J 

UJ 0 .3 J 

UJ 3.9 J 

UJ NA 
J 1.S 

30 UJ 

260 

s u 
121 . 
163 

20.2 J 

46 J 

0 .4 UJ 
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T11ble S-1 . 300-FF-S Opc:ruble Unit Rewc:Jiul J.nvc;i;tig11tio11 
Groundwater Round 2 Ocacrul Chewililry 
Analy1iis and Quulifier Summary 

Sample No. : 

Analytes of Concern: 

Ammonia in mg/L 
Fluoride in mg/L 
Nitrate in mg/L 
Nitrite (11, NO3-) in mg/L 

pH 

Addilional Analytes: 

COD in mg/L 
TDS in mg/L 
TSS in mg/L 
Alkalinity in mg/L 
Hardness in mg/L 
Chloride in mg/L 
Sulfote In mg/L 
Phoi;pluile in mg/L 

NA - 1101 analyzed for 

• - fully v111id11ted sample 

•806308 

0.06 J 
0.4 J 

4.3 J 
0.1 UJ 
7.8 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

8062L3 

0. 1 J 
0.8 J 
0.2 UJ 
0.1 UJ 
8.2 

30 UJ 
172 

s u 
ISi 
60 -·· 

5.3 J 
I UJ 

0.4 UJ 

.) 2 7 

8062N4 +B062P9 B062P6 

0.1 J 0.07 J 0.07 J 

I.I J 0.4 J 0.2 J 

0.2 UJ 4.3 J 4.3 J 
NA 0.1 UJ 0.1 UJ 
8.1 8.2 8 J 

30 UJ NA NA 
211 NA NA 

s u NA NA 
177 NA NA 

. 64 NA NA 
1.5 J NA NA 

I UJ NA NA 
0.4 UJ NA NA 

B062Q2 

0.09 J 
0.4 J 
4.6 J 
0.1 UJ 
7.8 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

- --"' 
\ 

Sheet 4 of 6 
B062QS 

0.06 J 
0.4 J 
4.8 J 
0.1 UJ 

-- 8 --

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA -
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Tiablll S-1. 300-FF-S O1ieriablll Unit Rcmcdlial lnvl:litls11llon 
Groundwater Round 2 Gcucral Cbcmilitry 
Analyaia aud Quldifier Summary 

Sample No.; 

Analytea of Concern: 

Ammonia In mg/L 
Fluoride In mg/L 
Nitrate in mg/L 
Nitrite (as NO3-) In mg/L 
pH 

' 
Additional Analyte$: 

COD In mg/L 
TDS In mg/L 
TSS in mg/L 
Alkalinity in mg/L 
Hardness in mg/L 
Chloride w mg/L 
Sulfate in mg/L 
Pho1iph1&tc in mg/L 

NA - not 1111alyzed for 
• - fully validated &ample 

.j '~ . p ,, 

B06305 

0.08 J 
I.] J 

0.2 UJ 
0.1 UJ 
8.1 J 

NA 
NA 
NA 
NA 
NA . 

NA 
NA 
NA 

, 

8062S9 8062T2 

.. . . 

o.os UJ 0.08 
0.3 J I.] 

4.9 J 0.2 
0.1 UJ 0.1 
7.9 J 8.2 

NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 

,, 8 

, . 

B062TS •806311 

J 0.08 J 0.11 J 
J 1.6 J 0.4 J 
UJ 0.2 UJ 3.1 J 
UJ 0.1 UJ 0.1 UJ 

J 8 J 7.6 J 

NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 

Sheet S of 6 
•B062Xl 8062X8 

0.13 J 0.08 J 
0.4 J 0.4 J 
3. I J 3.4 J 
0.1 UJ 0.1 UJ 
7.9 J 7.9 J 

NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 

~ 
::c .n 
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T•blc S-1. 300-FF-S Opc:r•ble Unit Rewcdilll lnvl.llitlg•tion 

Groundwiater Round 2 Gcnerw Chemhitry 

AIU&lyi;~ and Qualifier SuP11Dary 

Sample No.: 

Analyte& of Concern: 

Ammonia ln mg/L 

Fluoride in mg/L 

Nitrate ln mg/L 

Nitrite (as N03-) in mg/L 

pH 

Addilion11l Analyte,: 

COD in mg/L 

TPS in mg/L 

TSS in mg/L 

Alkalinity in mg/L 

Hardnes$ In mg/L 

Chloride in mg/L 

Sulfote in mg/L 

Pho~ph11te in mg/L 

NA - not analyzed for 
• - fully validated iample 

L . 

B062Y7 B062WI 

0.07 J 0.11 
0.4 J 0.4 
2.4 J 2.8 
0 .1 UJ 0. 1 
8.6 J . 7.8 

NA ·· NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

JO8S\297&501Tabld-l .wU 

., ~ 9 

B062Y4 

J 0.08 J 
J 0.4 J 
J 3.3 J 
UJ 0.1 UJ ., . 7.8 J 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

I 

Sheet 6 of 6 

806220 

0. IS J 
0.2 J 
2.2 J 
0.1 UJ 
7.4 

NA 

NA 
NA 

NA 

NA 

NA 
NA 

NA 

~ 
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Table S- 2. 300- FF- S Operable Unit Remedial Investigation 

Oroundw@ter R<>lmd 2 TOC/fOX 

Analysi, f.Qd Qualifier Summary 

Sample No.: •B062C9 •B062N3 •806304 

Appendix No.: AK AK AK 

Total Organic Carbon 2. 1 1.2 1.9 

(TOC) in mg/L 

Total Organic Halides 16 J s UJ 15 .4 J 
(TOX) in µg/L 

' 

• - fully validated sample 

IOBSll91U0ITabld -2.wkl 

•B062M7 

AL 

2.S 

. 

., . s J 

:-3 0 

•B062F4 •B062G3 •B062G6 B062D5 

AL AL AL AM . 

1 3.3 2.4 LS 

7.1 J 17.4 J s J 39.2 J 

B062F7 B062B7 

AM AN 

0.64 2.S 

39.8 J 8S.8 J 
~ 
::r: 
·n 

•, I 
·(/) 
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T1able S-3. 300-FF-S Operable Ullit Remedial lnveitigauion 

Groundwater Round 2 General Cbemililry 

Paata P,acbge Completeoeu Verification Reaulta Cbecklliit 

Data Package Item 

Case N11rrative 

Cover Page 

Traffic Rep0rts/Chain of Custody 

Sample Analysia Data Rep0rt forma 

Standards Datil 

QC Summary 

Bia~ Summary Rep0rt Forms 

Spike Sample Recovery Rep0rt forms 

Duplicate Sample Analysis Rep0rt Forms 

Laboratory Control Sample Rep0rt forms 

Raw Data 

Ion Chromatograph Chromatograms 

TOC/TOX Instrument Printouts 

Laboratory Bench Sheets 

AJJitio1111l D11t11 

Laboratory Sample Prepar1ation Logs 

Instrument Run Log& 

Internal Laboratory Chain of Custody 

~Solids Analyi.is recordli 

Reduction Formul11e 

Chemist Notebook Pages 

Does Missing ltem(s) Affect Data Quality? 

920SLl91 

Yes 

Yell 

Yes 

Yea 

Yes 

Yes 

Yell 

Yes 

Yes 

NIA 
Yes 

Yeli 

NIA 
NIA 
Yes 

NIA 
NIA 
NIA 

No 

. 
04-077 04-070 

Yell Yes 

Yes Yes 

Yes Yes 

Yes Yes 

Yes Yes 
··• 

NIA NIA 
Yes Yc:s 

Yes Yes 

· NIA NIA 

Yes Yes 

Yes Yes 

Yes Ye11 

NIA NIA 
NIA NIA 
Yes Yes 

NIA NIA 
. NIA NIA 

NIA NIA 

No -- No 

C1&&e Number 

04--045 0S-043 04-083 9204Ll47 

Yell YCll Yea Yes 

Yes Yea Yes Yes 
Yes Yes Yes Ye1 

Yes Yes Yes Ye1 

Yes Yes Yea Yes 

NIA NIA NIA Yes 

Yes Yes Yes Yes 

Yes Yes Yes Yes 

NIA NIA NIA Yea 

Yes Yes X NIA 
NIA Yes NIA Yes 

Yeli Yc:s Yes Yes 

NIA NIA NIA NIA 
NIA NIA NIA NIA 
Yes NIA Yes NIA 
NIA NIA NIA NIA 
NIA NIA NIA NIA 
NIA NIA NIA NIA 

No No No No 

Sheet I of 2 

9204Ll32 9204L004 

Yell Yes 

Yes Yes 

Yes Yes 

Yes Yes 

Yes Yes . 
Yes Yes 

Yes Yes 

Yes Yes 

Yes Yes 

NIA NIA 
Yes - Yes 

Yea Yea 

NIA NIA 
NIA NIA 
Yes NIA 
NIA NIA 

-NIA NIA 
NIA NIA 

No No 

JOBSl291M50\Tabkj-3.wkl 
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111ble 5-3. 300-FF-5 Oper.t>le Unit Remedial lnvestiglltion 
Groundwater Round ·2 GcneraJ Chemii,;try 

PutJa P11cbge Compl~encu Verification Ruult4 ChccUilit 

Data Package Item 

Case Narrative 
Cover P11ge 
Tr11ffic ReportslCh11in of Cusfody 
Sample Analy5i5 Pata Report Forms 
Stand1uds Pata 
QC Summ11ry 

Blanks S11mmary Report Forms 
Spike Sample Recovery Report Forms 
Duplicate Sample Anaalysi& Report Forms 
l-abor11tory Control Sample Report forms 

Raw D11ta 
Ion Chromatograph Chromatogram& 
TOCITOX Instrument Printouts 
l-,11bor11tory 13ench Sheela 

Additio1111I D11t11 
L11boratory Sample Preparation Logs 
Instrument Run Logs 
Internal Laboratory Chain of Custody 

I Solids Analysis records 
Reduction f ormulac 
Chemist Notebook P11ges 

Docs Missing ltem(s) Affect D11ta Quality? 

• t ') 

9204LI 13 

Yes 
Yes 
Yes 
Yes 
Yes 

Yes 
Yes 
Yes 
Yes 

( 

NIA 
Yes 
Yes 

NIA 
NIA 
NIA 

NIA 
NIA 
NIA 

No 

Case Number 

9204LI04 04-072 

Yes Yes 
Yes Yes 
Yes Yes 
Yes Yes 
Yes Yes 

Yes NIA 
Yes Yes 
Yes Yes 
Yes -NIA 

NIA Yes 
Yes NIA 
Yes Yes 

. . ~IA NIA 
NIA NIA 
NIA NIA 
NIA NiA 
NIA NIA 
NIA NIA 

No No 

2 

Sheet 2 of 2 

06-039 

Yes 
Yes 
Yes 
Yes 
Yes 

NIA 
Yes 
Yes 
NIA 

Ye& 
NIA 
Yes 

NIA 
NIA 
Yes 
NIA 
NIA 
NIA 

No 
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6.0 GROSS ALPHA AND GROSS BETA DETERMINATION DATA 
VALIDATION AND LIMITATIONS 

6.1 SUMMARY 

6.1 .1 Three Sample Delivery Groups 

Sample results _ for gross alpha and gross beta analyses for the following three 
radiochemistry cases are included in this report: 

No. of No. Full 
L1boratory Case Number Samplt::s Validated 

TMA N2-05-006-7035 37 8 
TMA N2-05-006-7033 

Weston 9204L071 2 2 

Data qualifiers assigned: tn the gross alpha and :gross ht::ta rc::sults for these cases 
are summarized -in Tahle 6-1. 

6.1.2 All Samples Validated 

Results for all of the sample-analyses for the cases listed ahove were validated, 
and data qualifiers assigned as appropriate. One hundred percent of the quality 
assurance sample results were recalculated, and quality control calculations verified, for 
.each of these three packages. A limited numher of samples, spc::cifit:d hy Westinghouse 
Hanford, were fully validated (i.e., all sample results were recalculatc::d from the 
laboratory raw data). 

6.1.3 Westinghouse Hanford Guidance Used 

Data validation was performc::d in accordance with the Westinghouse Hanford 
Data Validation Procedure for Radiolo£ical Analvses (WHC 1992h). Additional criteria 
established for the determination of laboratory performance were ohtainc::d from 
Westinghouse Hanford (DOE 1990), EPA CLP, and professional judgement. 

6-1 
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6.1 .4 One Qualifier Assigned 

More than one deficiency was discovered for several sample results. However, 
only the most serious of these is reported in Table ·6 .. 1. An arbitrary criterion was · 
established to reject results with more than three deficiencies. No results were found 
meeting this criterion. 

6.1 .S Data Quality Objectives Not Met 

Poor precision resulted in qualification of all gross alpha and gross beta results 
contained in the TMA packages. Lack of precision and accuracy information resulted in 
qualifying all gross alpha and gross beta results contained in the Weston package. 

6.2 INSTRUMENT CALIBRATION ACCEPTABLE 

Instrument calibration is performed to establish that the gas proportional counter 
used for gross alpha and gross beta determination is capable of producing acceptable and 
reliable analytical data. The initial calibration for TMA and Weston was performed 
according to the _manufacturer's recommendations and consists of determining the 
instrument detection efficiency as a function of alpha or heta particle eneq,ry, as well as 
the mass of material submitted for counting. Continuing calihration checks are 
performed to verify that instrument performance is stahle and reproducible on a day to 
day basis. No data were qualified as a result of in.strument calihration deficiencies. 

6.3 ACCURACY 

Accuracy was evaluated hy analyzing samples spiked with known amounts of alpha 
or beta emitting radionuclides. The sample activity as determined hy sample analysis is 
compared to the known activity to assess method accuracy. The analytical result must be 
within 80 to 120 percent of the true value to be deemed acceptahle. Spiked sample 
results outside this range would lead to associated data heing qualified as estimated. 

6.3.J Accuracy Acceptable for All TMA Sample Results 

The accuracy was acceptable for gross alpha and gross heta dett:rmination of all 
samples. 

6-2 
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6.3.2 Accuracy Not Determined for Weston Results 

No spikes were analyzed with the Weston data. According to the letter submitted 
with this .data package, spikes were omitted at the request of Westinghouse Hanford. 
Since method accuracy cannot be determined the two· results are qualifit::d as estimates ( J 
or UJ). 

6.4 PRECISION UNACCEPTABLE FOR ALL SAMPLES' 

Analytical precision is expressed by the relative percent difference (RPO) between 
the recoveries of duplicate matrix spike analyses performed on a sample. When the 
laboratory has not performed· duplicate spike analyses, precision may also he assessed 
using unspiked samples provided the analyte activity is greater than the minimum 
detectable amount (MDA). If the analyte activity is less than the MDA for either the 
original or duplicate sample, pn::cision cannot he determined. The control limit dd"ining 
acceptable method precision is an RPO of less than 35% for replicates with activity leve ls 
5 times the MDA or greater. If dther replicate sample is less than 5 times the MDA, 
the difference between the two replicate values must he less than 2 times the MOA. 

. . 

Method precision either exceeded the applicable control limit. or could not be 
determined for all TMA rep~icates. This trend resulted in all TMA sample results being 
qualified as estimated (J or UJ). No replicates were analyzed with the Weston data. . 
According to the letter submitted with this data package, replrcates were omitted at t'he 
request of Westinghouse Hanford. Since method accuracy cannot he determined the two 
results are qualified as estimates (J or UJ). Only two samples were replicated for the 
TMA data package instead of four as required. No additional qualifiers an:: assigned as 
a result of this oversight. 

6.5 COMPOUND QUANTIFICATION AND REPORTED DETECTION LIMITS 

Compound quantifications and detection limits were recalculated for all samples in 
each data delivery package to verify that they are accurate and are consistent with 
Westinghouse Hanford requirements. Results below the MDA were 4ualified as 
nondetects (U) except in cases where the MDA was greater than the contract n::quired 
detection limit (CRDL). In these cases, nondetects were qualified as estimated (UJ). 
Nine samples from the TMA data results were qualified for this deficiency. Results 
greater than the MDA were accepted as positive detects regardless of the CRDL. 

6-3 
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6.6 SYSTEM PERFORMANCE ACCEPTABLE 

A review of TMA and Weston instrument continuing calihration information and 
quality control (QC) data indicates that instrument performance was adequate for these 
analyses. Weston provided the information required to make this determination as 
supplemental information to the data package. 

6.7 DATA PACKAGES NEARLY COMPLETE 

In addition to validating gross alpha and gross beta• results for · the three discussed 
above, .. d~ta for gross alpha and gross beta analyses in each of the five Second Round 
Groundwater radiochemistry packages were reviewed to verify that all deliverables 
net=mally supplied by the laboratories were present. The results of this review are 
summarized in Table 6-2. All key deliverables were supplied by TMA. Wt::ston sample 
results did not include all QA data. Some of the missing QA information was provided 
later as supplemental information. This supplemental information has heen filed with the 
original data package. 

6.8 QUALIFIERS CHANGED FROM PRELIMl1".ARY QA REPORT 

In the Preliminary QA Report for the Weston package, all gross alpha and gross 
beta results were rejected due to missing information. Due to additional Weston 
information received since the Preliminary QA Report, Weston gross alpha and gross 
beta sample results are no longer rejected. These samples are still qualified as estimated 
(J or UJ) due to lack of precision and accuracy information. 

6-4 
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Table 6-1. 300-FF-S Operable Unit Remedial Investigation 
Groundwater Round 2 Gross Alpha/Gross Beta 
Analysis and Qualifier Summary 

Gross Alpha Gross Beta 
Customer Results Results 
I.I>. No. in pCi/L Qualifier in pCi/L Qualifier 

TMA/Norcal case N2-04-067-7033 & N2-0S-006-7035 
• B062C7 26.000 I 15.00 I 
• B062K4 O.S60 UJ 6.30 I 
• B062M2 3.200 I 6.60 I 
• B062P9 1.300 UJ 5.40 I 
• B062T2 -1.500 UJ 4.90 I 
• B06302 1.000 UJ 4.10 I 
•B0630S -0.Sl0 J 1.30 UJ 
• B06308 3.100 J 7.60 I .... 
• B062Cl 52.000 J 33.00 I 
• B062F2 24.000 I 19.00 I 
• B062F8 9.500 I 11.00 I 
• B062L0 34.000 I 27.00 J 

B062B8 9.700 J 13.000 J 
B062C4 <MDA UJ 4.900 I 
B062D9 11.000 I 14.000 I . . 
B062Gl <MDA UJ1 32.000 I 
B062G4 4.300 I 7.500 I 
B062G7 <MDA UJ 6. 100 I 
B062H0 5.400 I 9.700 I . 
B062H3 <MDA . UJ · 4.800 . J 
B062H6 <MDA UJ 8.800 I 
B062H9 3.5, U I 5. 100 I 
B062J2 <MDA UJ 3.6 I 
B062J5 <MDA UJ 5.500 I 
B062J8 <MDA UJ <MDA UJ 

B062Kl 8.700 I 10.000 I 
B062K7 <MDA UJ 6.300 I 
B062L3 <MDA UJ 3.8 I 
B062L6 <MDA UJ 5.500 I 
B062L9 <MDA UJ 3.5 I 
B062Nl 19.000 I 16.000 I 
B062N4 <MDA UJ 9.400 I 
B06200 5.800 I 7.900 I 
B062T5 <MDA UJ 5.000 I 

B062M5 <MDA UJ 32.000 I 
B062M8 <MDA UJ 3.6 I 
B062S9 <MDA UJ 10.000 I 

Weston 9204L07l 
• B062Z9 <2 UJ 8.6 J 
• B062Z6 <2 UJ 10 I 

• - Fully validated sample 
<MDA - less than minimum detectable amount 

6-5 
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Table 6-2. 300-FF_:5 Operable Unit Remedial Investigation Gross Alpha/Gross Beta Completeness Verification Summary 
Groundwater Round 2 Gross Alpha/Gross Beta 
Data Package Completeness Verification Results 

Case Number 

Data Package Item N2-05.:.107-7044 N2-06-106-705 I N2-06-006-7035/7033 9204L071 

Case Narrative -Yes Yes Yes Yes 
Data Summary Yes Yes Yes Yes 
Chain-of-Custody Yes Yes Yes Yes 
Analysis Results 

Results Report for Sample Analyses and Reanalysis Yes Yes Yes Yes 
Raw Data (Counting Logs, Printouts, Notebook Pages) Yes Yes Yes Yes 
Calculation Sheets Yes Yes Yes Yes 

Sample Identifications Yes Yes Yes Yes 

Detector lndentification Yes Yes Yes Yes 

Analysis Date and Initials of Analyst Yes Yes Yes Yes 

Amounts of Samples Prepared or Counted Yes Yes Yes Yes 

Weiglits of"Solids Counted Yes Yes Yes Yes 

Initial ancL.Continuing Calibration 
Detector lndentification Yes Yes Yes Yes 

Calibration Date(s) and Initials of Analyst Yes Yes Yes Yes 

Identification of Calibration and Check Standards 
including Radionuclide Certification, Expiration Dute and Activity Yes Yes Yes Yes 

Amount of (Check) Standard Used Yes Yes Yes Yes 

Raw Data including Counts and Count Duration for Standards Yes Yes Yes Yes 

Weights of Preparations Yes Yes Yes Yes 

Effciencics Yes Yes Yes Yes 

Weight of Carriers Added, If Applicable NIA NIA NIA NIA 
Results of Staticstical Test Used to Evaluate Instrument Reliability 

and Efficiency Checks NIA NIA NIA No 

Raw Data of Background Counts and Count Duration ' 
-Yes Yes Yes· Yes 

Results of Statistical Test Ucsd to Evaluate Instrument Background NIA NIA NIA Yes 

Control Liatlts for Check Source and Background Counts NIA . NIA NIA Yes 

Blanks 
Detector Identification Yes Yes Yes Yes 

Date of Analysis Yes Yes Yes Yes 

MDAMethod Yes Yes Yes Yes 

Amounts of Reagents Used in Blank Yes Yes Yes NIA 
Radiometric and Gravimetric Yields 

Amounts (Volumes, Concentrations, Activity) of Spikes, Tracers, or 

Carriers Used NIA NIA NIA Yes 

Weights of PrccipitJltcs NIA NIA NIA Yes 

Calculated Recoveries NIA NIA NIA NIA 
Duplicates 

Detector Identification Yes Yes Yes No 

Date of Analysis Yes Yes Yes No 

Aliquuots of Samples Yes Yes Yes No 

Weight of Solids Counted Yes Yes Yes No 

Count Durations Yes Yes Yes No 

Sample Identifications Yes Yes Yes No 

Calculated Precision Yes Yes Yes No 

Laboratry Control Samples 
Detector Identification Yes Yes Yes No 

Date of Analysis Yes Yes Yes No 

Calculation of Recoveries Yes Yes Yes No 

Result of Analyses Yes Yes Yes No 

Does Missing Item(s) Affect Data Quality No No No Yes 

JOBS/l97UOIGW26-2.wt.1 
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7.0 STRONTIUM 90 DETERMINATION DATA 
VALIDATION AND LIMITATIONS 

i 

7.1 .1 Three Sample Delivery Groups 

Sample results for strontium 90 (Sr9,0) analyses from the following three 
radiochemistry cases are included in this report: 

No. of No. Full 
Laboratory Case Number Samples Validated 

TMA NZ-05-006-7035 37 8 
Th1A N2-05-006-7033 

Weston 9204L071 ' 2 

Data ~qualifiers assigne<.l to the Sr90 results for these cases are summarize<.l in Table 7- 1. 
' . 

7.1 .2 · All Samples Validated 

Results for all of the sample ana lyses for the cases liste<.l ahnve were validated, 
and data qualifiers assigned as appropriate. One hundred percent of the quality 
assurance sample results were recalculated, and qua lity control calculations verified, fo r 
each of these three packages. A limited numher of samples, specified hy Westinghouse 
Hanford, were fully validated (i.e., all sample results were recalcul,1te<.l from the 
laboratory raw data). 

7.1 .3 Westinghouse Hanford Guidance Used 

Data validation was performe<.l in accordance with the Westinghouse H,rnford 
Data Validation Procedure for Radiological Analvses (WHC 1992h ). Addit ional criteria 
established for the determination of lahoratnry performance were ohtained from 
Westinghouse Hanford (DOE 1990), EPA CLP, and professional juugement. 

7.1 .4 One Qualifier Assigned 

More than nne Lidiciency was Liiscovered for several sample results. However, 
only the most serious of these is reported in Tahle 7-1. An arhitrary criterion was 

7-1 
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established to reject results with more than three deficiencies. No results were found 
meeting this criterion. 

7.1 .5 Data Quality Objectives Not Met 

Poor precision resulted in qualification of all Sr90 results contained in the TMA 
packages. 

7.2 INSTRUl\tlENT CALIBRATION ACCEPTABLE 

Instrument calibration is performed to establish .that the low background counting 
system used for Sr90 determination is capable of producing acceptahle and reliable 
arralytical data. The initial calibration for TMA and Western was performed according to 
the manufacturer's recommendations and consists of determining the instrument 
detection efficiency. Continuing calibration checks are rerformed to verify that 
instrument performance is stable and reproducible on a day to day hasis. Ni1 da ta were 
qualified as a result of instrument calibration deficiencies. 

I • 

7.3 ACCURACY ACCEPTABLE FOR ALL SAMPLES 

Accuracy was evaluated by analyzing samples spiked with known amounts 9f Sr90. 
The sample activity as determined hy sample analysis is comrarec.l to the known activity 
to assess method accuracy. The analytical result must he within 80 to 120 rercent of the 
true value to be deemed acceptahle. Sriked samrle results outside this range would lead 
to associated data being qualified as estimated. 

The accuracy was acceptahle for Sr90 determination of all samrles. 

7.4 PRECISION 

Analytical precision is expressed by the relative percent difference (RPO) between 
the recoveries of duplicate matrix spike analyses performed on a sample. When the 
laboratory has not performed duplicate spike analyses, precision may also he assessed 
using unspiked samples provided the analyte activity is greater than the minimum 
detectable amount (MDA). If the analyte activity is less than the MDA for either the 
original or duplicate sample, precision cannot he determined. The control limit defining 
acceptable method precision is an RPO of less than 35 % for replicates with activity levels 
5 times the MDA or greater. If either replicate sample, is less than 5 times the MDA. 
the difference between the two replicate values must he less than 2 times the MDA. 
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7.4.1 Precision Unacceptable for All T1'r!A Samples 

Method precision either exceeded the applicable control limit or could not be 
determined for all replicates. This trend resulted in all sample results b~ing qualified as 
estimated (J or UJ). Only two samples were replicafed for the TMA data package 
instead of four as required. No additional qualifiers are assigned as a result of this 
oversight. 

7.4.2 Precision Acceptable for Weston Samples 

Matrix spike and matrix spike duplicate results with this data delivery group 
indicate acceptable method precision. 

7.5 COMPOUND QUANTIFICATION AND REPORTED DETECTION LIMITS 

Compound quantificat ions and Lktection limits were recalculated for all sa mples in 
each data delivery package to verify that they are accurate and are consistent with 
Westinghouse Hanford requirements. Results below the MDA were qual ified as 
nondetects (U) except in cases where the MDA was greater than the contract req uired 
detection limit (CRDL). In these cases. nondetects were qualified as estimated (UJ). 
Ten samples from the TMA data results were qualified fo r th is deficiency. Results 
greater than t~e MDA were accepted as positive detects regardless of the CRDL. 

7.6 SYSTEM PERFORMANCE ACCEPTABLE 

A review of TMA and Weston instrument continuing calihrat ion informa tion and 
quality control (QC) data indicates that instrument performance was adequate for these 
analyses. 

7.7 DATA PACKAGES COMPLETE 

In addition to validating Sr90 results for the three packages discussed ahove, da ta 
for Sr90 analyses in each of the five:: Second Round Groundwate:::r radiochemistry 
packages were reviewed to verify that all deliverahles normally supplied hy the 
laboratories were present. The results of this review are summarized in T ahle 7-2. 
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7.8 QUALIFIERS CHANGED FROM PRELIMINARY QA REPORT 

In the Preliminary QA Report for Weston, all Sr90 results were rejected due to 
missing information. Due to additional Weston infoqnation received since the 
Preliminary QA Report, Weston Sr90 sample results are no longer rejected. 
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· Table 7- 1. 300-FF-5 Oper.abie Unit Remedial Investigation 
Groundwater Round 2 Strontium 90 

. Analysis and Qualifier Summary 

Customer 
I.D. No. 

TMA/Norcal case N2- 04- 0"67-7033 & 

TMA/Norcal case N2-05-006-7035 

• B062C7 
• B062K4 
• B062M2 
• B062P9 
• B062T2 
• B06302 
* B06305 -
• B06308 
• B062Cl 
• B062F2 
• B062F8 
* B062L0 

B062B8 
B062C4 
B062D9 
B062Gl 
B062G4 
B062G7 
B062H0 
B062H3 
B062H6 
B062H9 
B062J2 
B062J5 
B062J8 

B062Kl 
B062K7 
B062L3 

B062L6 
B062L9 
B062Nl 
B062N4 
B06200 
B062T5 

B062M5 
B062M8 
B062S9 

Weston 9204L071 

• B062Z9 

• B062Z6 

* - Fully validated sample 

<MDA - Less than minimum detectable amount 
JOBS/297'8.10/GW27·1.nl 

Strontium 90 

Results 
in pCi/L 

0.780 
0.081 
0.280 
0.720 

-0.230 
0.440 
0.180 

0.240 
-0.380 
0.160 
0.430 
0. 130 

<MDA 
<MDA 
<MDA 
<MDA 
<MDA 
<MDA 
<MDA 
<MDA 
<MDA 
<MDA 
<MDA 
<MDA 
<MDA 
<MDA 
<MDA 
<MDA 

<MDA 
<MDA 
<MDA 
<MDA 
<MDA 
<MDA 
<MDA 
<MDA 
<MDA 

<1.0 
<0.6 
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Qualifier 

UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 

UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
:UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 

u 
u 
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Table 7-2. 300-FF-5 Operable Unit Remedial Investigation 
Groundwater Round 2 Strontium 90 
Data Package Comple~ness Verification Results 

Data Package Item 

C.isc Narrative 
Data Summary 

Chain-of-Cultody 

Analysia Results 

Results Report for Sample Analyses and Reanalysis 
Raw Oat.a (Counting Lo11s, Printouts. Notebook Pages) 

Calculation Sheets 

Sample Identification• 

Detector lndcntification 

Analy!!• Da~ .ind lnitiab of Analyst 
Amounts of Samples Prepared or Coun1ed 
Wei~ of Solids Counted 

lnilial :md Continuing Calibr:ilion 

Detector lndcntific:ition 

C.ilibr.ition Date(s) and Initi:ils of Analyst 

Identification of Calibr:ition and Check Sland:irds 

including Radionuclide C.:rtifica1ion, Expiration Date and Ac1ivi1y 
Amount of (Check) Stand:ird Used 

R.iw Data including Counts and Count Duralion for S1:ind:irds 
Weights of Preparations 

Effciencies 

Weight Carrier, Added, [f Applicable 

Results of Staticstic:il Test Used 10 Evalu:ile lnslrument Reliability 

aod Efficiency Checks 

R:iw Data of Background Counts :ind Count Dur.11ion 

Results of Statistic:il Tes~ Uesd 10 Evalu:ite Instrument B:ick~rou{ld · 

Conlrol Limits for Check Source and &c~round Counls 
Blanks 

Detector ldentific:itioo 

Date of Analysis 

MDA of Mel.hod 

Amounts of Reagents Used in B1:ink 
R:idiometric aod Gravimetric Yields 

Amounts (Volumes, Concentra1ions. Ac1ivi1y) of Spikes. Tracen. or 
Carriers Used 

Weights of Precipilates 

C:ilculated Recoveries 
Duplica1es 

Delcctor Identification 

Date of Analysis 

Aliquuots of Samples 

Weight of Solids Counted 

Count Dur.itions 

Sample Identifications 

C.ilculated Precision 

Labor.llry Control Samples 

Delector ldentific.ition 

Dale of Analysis 

Calcul:ition of Recoveries 

Result of Analyses 

Does Missintf l1em(s) Affecl Da1a Qualily 

JOBSl2978j0/GW27-2.wltl 

N2--0S-107-7004 

Yes 
Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 
Yes 

Yes 

Yes 

Yes 
Yes 
Yes 

Yes 

Yes 

Yes 

Yes 

Yes 
Yes 
NIA 

Yes 

Yes 

Yes 

Yes 

Ye• 
Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Ye• 

Ye• 
Yes 

Yes 

Yes 

No 
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Case Nwnbcr 

N2--06- l 06-7051 N2--06--006-7033n033 9204L071 

Yes Yes Yes 
Yes Yes Yes 
Yes Yes Yes 

Yes Yes Yes 
Yes Yes Yes 
Yes Yes Yes 
Yes Yes Yes 
Yes Yes Yes 
Yes Yes Yes 
Yes Yes Yes 
Yes Yes Yes 

Yes Yes Yes 
Yes Yes Yes 

Yes Yes Yes 
Yes Yes Yes 
Yes Yes Yes 
Yes Yes Yes 
Yes Yes Yes 
Yes Yes Yes 

Yes Yes Yes 
Yes Yes Yes 
Yes Yes Yes 
NIA NIA NIA 

Yes Yes Yes 

Yes Yes Yes 

Yes Yes Yes 

Yes Yes y" 

Yes Yes Yes 

Yes Yes Yes 

Yes Yes Yes 

Yes Yes Yes 

Yes Yes . Yes 

Yes Yes Yes 

Yes Yes NIA 
Yes Yes Yes 

Yes Yes Yes 
Yes Yes Yes 

Yes Yes Yes 

Yes Yes Yes 

Yes Yes Yes 

Yes Yes Yes 

No No No 
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8.0 TECHNETIUM 99 DETERMINATION DATA 
VALIDATION AND LIMITATIONS 

8.1 .1 Two Sample Delivery Groups 

Sample results for technetium 99 (Tc99) analyses from the following two 
radiochemistry cases are included in this report: 

No. of No. Full 
Laboratory Case Numht:!r Samrlt:!S Validated 

TMA N2-05-006-7035 37 8 

TMA N2-05-006-7033 

Data qualifiers assigned to tht:! Tc9,9. results for these cases are summarized in 
Table 8-1. · i 

8.1 .2 All Samples Validated 

Results for all of tht:! sample:! analyses for the cases listed ahove were validated. 
and data qualifiers assigned as aprrnpriate. One hundred percent of the quality 
assurance sample rt:!sults wert:! recalculated, and quality control calculations verifit:!d, for 
each of these three packages. A limited nuinher of samples, spt:!cified hy Wt:!stinghouse 
Hanford, were fully validated (i.e., all sample results wt:!re recalculated from the 
laboratory raw data). 

8.1 .3 Westinghouse Hanford Guidance Used 

Data validation was performt:!d in accordance with the Wt:!stin~ho(1se Hanford 
Data Validation Procedure for Radiological Analyses (WHC llJlJ2h). Additional criteria 
established for the determination of laboratory p·erformance were ohtained from 
Westinghouse Hanford (DOE I 990), EPA CLP, and professional judgemt:!nt. 

8.1 .4 One Qualifier Assigned 

More than one ddicit:!ncy was disccwt:!red for several sample:! results. Howt:!ver, 
only the most serious of these:! is reported in Tahle 8-1 . An arhitrary critaion was 
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~stablished to reject results with more than three deficiencies. No results were found 
meeting this criterion. 

8.1 .5 Data Quality Objectives Not !'rt et 

Poor precision resulted in qualification of all Tc99 results contained in the TMA 
packages. 

8.2 INSTRUMENT CALIBRATION ACCEPTABLE 

Instrument calibration is performed to establish that the low background counting 
system used for Tc99 determination is capahle of producing acceptahle and reliahle 
aR-alytical data. The initial calibration for TMA was performed according to the 
manufacturer's recommendations and consists of determining the instrument detection 

efficiency. Continuing calibration checks are performed to verify that instrument 
performance is stable and reproducihle on a day to day basis. No data were qualified as 
a result of instrument calihration deficiencies. 

8.3 ~CCURACY ACCEPTABLE 

Accuracy was evaluated hy analyzing sc1mples spiked with k_nown amoupts of Tc99. 
· The sample activity as determined hy sc1mple analysis is compared' rn the known c1ctivity 

to assess method accuracy. The anc1lytical result must he within 80 to 120 percent of the 
true value to be deemed acceptable. Spiked sample results outside this range would lead 
to associated data being qualified as estimated. 

The accuracy was. acceptable for Tc99 determination of all smnples. 

8.4 PRECISION UNACCEPTABLE 

Analytical precision is expressed hy the relative percent difference (RPO) between 
the recoveries of duplicate matrix spike analyses performed on a sample. When the 

laboratory has not performed duplicate spike analyses, precision may also he assessed 
using unspiked samples provided the analyte activity is greater than the minimum 
detectable amount (MDA). If the analyte activity is less thc1n the MDA for either the 
original or duplicate sample, precision cannot he determined. The control limit defining 
acceptable method precision is an RPO of less than 35% for replicates with activity levels 
5 times the MDA or greater. If eitht!r replicate sample is less than 5 times the MDA. 
the difference between the two replicate values must he less than 2 times the MDA. 
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Method precision could not be determined for any replicates. This trend resulted 
in all sample results being qualified as estimated (J or UJ). Only two samples were 
replicated for the TMA data packages instead of four as required. No additional 
qualifiers are assigned as a result of this oversight. 

8.5 COMPOUND QUANTIFICATION AND REPORTED DETECTION LIMITS 

Compound quantifications and detection limits were recalculated for all samples in 
each data delivery package to verify that they are accurate and ·are consistent with 
Westinghouse Hanford requirements. Results below the MDA were qualified as 
nondetects (U) except in cases where the MDA was greater than the contract required 
detect1on limit (CRDL). In these cases, nondetects were qualified as estimated (UJ). 
SO'enteen samples from the TMA data results were qualifit:li for this udiciency. Results 
greater than the MDA were accepteu as positive uetects regaruless of the CRDL. 

8.6 SYSTEM PERFORMANCE ACCEPTABLE 

A review of TMA instrumt:nt continuing calihratiun information anu quality 
control (QC) data indicates that instrumen.t performance was a<;.iequ~1tt: for these 
analyses. 

8.7 ALL DATA PACKAGES COMPLETE 

In addition to validating Tc.:99 results for the two packages uiscusseu ahove, uata 
, -, for Tc99 analyses in ~ach of the four Second Round Grnunuwater radiochemistry 

packages where Tc99 analyses were performeu were revit:wed to verify that all 
deliverables normally supplied by the laboratories were present. The results of this 
review are summarized in Table 8-2. In no case were key uelivt:rnhles noteu to be 
missing. 
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Table 8-1. 300-FF-5 Operable Unit Remedial Investigation 
Groundwater Round 2 Technetium 99 
Analysis and Qualifier Summary 

Customer 

I.D. No. 
l'MA'Norcal case NL.-U4-uo,-1033 & 
TMA/Norcal case N2-05-006-7035 

• B062C7 
• B062K4 
• B062M2 
• B062P9 
• B062T2 
• B06302 

.. ' • B06305 
• B06308 

• BO62Cl 
• BO62F2 
• BO62F8 
• BO62L0 

B062B8 
B062C4 
B062D9 
B062Gl 

: 
B062G4 
B062G7 
B062H0 
B062H3 
B062H6 
B062H9 
B06212 
B06215 
B06218 

B062Kl 
B062K7 
B062L3 
B062L6 
B062L9 
B062Nl 
B062N4 
B06200 
B062T5 

B062M5 
B062M8 
B062S9 

Weston 9204L071 
• B062Z9 
• B062Z6 

* - Fully validated sample 

<MDA - Less than minimum detectable amount 

NA - Not applicable 

NR - Not requested 

JOBS/297850/GW28-I .wkl 

Technetium 99 
Results 
in pCi/L 

2.000 
0.980 
0.440 

NR 
NR 

2.800 
NR 
NR 

3.200 
7.700 

2.1 
5.700 
9.400 

<MDA 
5.600 

' 
65 . 

4.8 
<MDA 

8.3 
<MDA 

7.4 
11 . .-

<MDA 
<MDA 
<MDA 
<MDA 
<MDA 
<MDA 

5.0 
5.7 

<MDA 
<MDA 

6.2 
_ NR 

64 
<MDA 

NR 

NR 
NR 
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Qualifier 

UJ 
UJ 
UJ 

.NA 

NA 
UJ 
NA 
NA 
UJ 
J 

UJ 
UJ 
J 

UJ 
J 

' J 
'. J 
UJ 
'J 
UJ 
UJ 
J 

UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
J 

NA 
J 

UJ 
NA 

NA 
NA 
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Table 8-2. 300-FF-5 Operable Unit Remedial Investigation 
Groundwater. Round 2 Technetium 99 
Data Package Completeness Verification Results 

Data P3cbge ltctD 
. 

Case Namalive 
Data Swnmary 
Chain•of-Cuatody 

. Analysis Results 
Rllsulla Report for Sample Analyses and Reanalysis 

Raw Data (Coun1i111 1..o1s. Printours. Notebook P3ges) 

Calculation Sheela 
Sample ldcntificationa 
Detector lndcntilication 
Analysis Date and Initials of Analyse 

Amoun~ of 5!mplcs Prepared or Counted 

Weighll of Solids Counted 

Initial and C..tinuing Calibration 

Detector lndcatilication 
Calibr.uion Date(s) and Initials of Analyst 
ldcn1ilication of Calibration and Check Standards 

including Radionuclide Certilic:ition. Expiration Date and Aclivi1y 

Raw Data includi~ Counu and Count Duration for Standards 

Weights of Preparations 

Effciencies 

Weight of Carriers ~~d. If Applicable 

Results of Slaticstical Test Used to EvalW1te 

lnstnament Reliability and Efficicnc_y Checks 

Raw Data of '&ckground Counts and Count Duration 

Results of Statistical Test Used to EvalWlte Instrument '&c~round 

Control ~imits for Check Source and Background Counts 

Blanks ' 
De1cetor Identification 

Date of Analyiia 

MDA Method 

Amounts of Reagents Used in Bl:inlc 

Radiometric and Gravimetric Yields 

Amounts (Volumes. Concentrations. Activity) of 

Spikes. Tracers. or C:irriers Used 
Weights of Precipitates 

Calculated Recoveries 

Duplicates 

Detector ldcnt ilic:ition 
Date of Analysis 

Al iquots of Samples 

Weight of Solids Counted 

Count Durations 

Sample ldcnlilica1ion1 

Calculated Precision 

L1bora1ry Control Samples 

De1cetor Identification 

Date of Analysis 

Calculation of Recoveries 

Result of AMlyses 

Does Missing ltem(s) Affect Data Quality 

JOBS/297830/0W'ZS-2.wkl 
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N2--0S-107-7044 N2--06-106-70SI 

Yes Yes 
Yes Yes 
Yes Yes 

Yea Yes 

Yes Yes 
Yes Yes 

Yes Yes 

Yes Yes 
Yes Yes 

Yes Yes 

Yes Yes 

Yc:s Yes 
Yes Yes 

Yes Yes 

Yes Yes 
Y.:s Yes 

Yes Yes 

NIA NIA 
! 

NIA NI A 

Yes Yes 
NIA NI A 
NIA NIA 

Yes Yes 

Yes Yes 
Yes Yes 

Yes Yes 

Yes Yes 
Yes Yes 

Yes Yes 

Yes Yes 

Yt:• Yes 

Ye• Yes 

Y~s Yes 

Yes Yes 

Yes Yes 

Yes Yi:s 

Yes Yes 

Yes Yes 

Yes Yes 

Yes Yes 

No No 

N2--06-006-7035n033 

Yes 
Yes 
Yes 

Yes 

Yes 
Yes 

Yes 

Yes 
Yes 

Yes 

Yes 

Yes 
Yes 

Yes 
Yes 

Yes 

Yes 

NIA 

' 
NIA 

Yes 
NIA 
NI A 

y ~ -· 
Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes . 
Yes 
Yes 

Yes 

Yes 

Yes 

Yes 
Yes 

No 
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9.0 ISOTOPIC URANIUM DETERMINATION DATA 
VALIDATION AND LIMITATIONS 

9.1 SUMMARY 

9.1 .I Three Sample Delivery Groups 

Sample results for isotopic uranium analyses from the following three 
radiochemistry cases are included in this report: 

No. of No. Full 
Laboratory Case Number Samplt::s Validated 

TMA NZ-05-006-7035 37 8 
TMA NZ-05-006-7033 

Weston 9204L071 
,., ,., 

Data qualifi!!rS ~signed to the isotopic ~ranium results, including uranium 234. . 
. (U234), uranium 235 (U235), and uranium 2;38 (U238), for these cases are summarized 
in Table 9-1. 

9.1.2 All Samples Validated 

Results for all nf the sample ana lyses for the cases listed ahove were validated. 
and data qualifiers assigned as appropriate. One hundred percent of the quality 
assurance sample results wc::re recalculated, and quality contrc1I calculation~ verified, for 
each of these three packages. A limited . numher of samples, spc::.cifieLI hy Westinghouse 
Hanford, were fully validated (i.e., all sample results were recalculated from the 
laboratory raw data). 

9.1 .3 Westinghouse Hanford Guidance Used 

Data validation was performt::d in accordance with the Westin~l10use H,rnford 
Data Validation Procedure for Rcu.liolo~ical Analvses (WHC l9lJ2h). Additional criterin 
established for the determination of laboratory performance were ohtaineLI from 
Westinghouse Hanford (DOE 1990), EPA CLP, and professional judgement. 

9-1 
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9.1.4 One Qualifier Assigned 

More than cine deficiency was discovered for several sample results. However, 
only the most serious of these is reported in Table 9-_l. An -arbitrary criterion was 
established to reject results with more than three deficiencies. No results were found 
meeting this criterion. 

9.1.5 Data Quality Objectives Not Met 

Poor precision resulted in qualification of all isotopic uranium results contained in 
the TMA packages. In addition, poor method accuracy was observed in the case of 
U235 results. Lack of precision and accuracy information resulted in qualifying all 
isotopic uranium results contained in the Weston pack~1ge. 

9.2 INSTRUMENT CALIBRATION ACCEPTABLE 

Instrument calihration was performed at TMA and Weston to estahlish that the 
a~p.ha spectroscopy system used for isotopic uranium determination is capahle of 
producing acceptable and reliable analytical data. The initial calibration for TMA arJd 
Weston was performed according to the manufacturer's recommendations and consists of 
determining the instrument detection efficiency for each alpha energy, system resolution . 
and the full-width at half maximum for e_ach peak. In addition, the isotopic uranium 
method employs the addition of a National Institute of Standards and Testing (NIST) 
traceable U232 internal reference standard. Continuing calibration checks are performed 
to verify that instrument performance is stahle and reprnducihle on a day to day hasis. 
No data were qualified as a result of instrument calibration deficiencies. 

9.3 ACCURACY 

Accuracy was evaluated by analyzing samples spiked with known amounts of 
uranium isotopes. The sample activity as determined hy sample analysis is compared to 
the known activity to assess method accuracy. The analytical result must he within 80 to 
120 percent of the true value to he deemed acceptahle. Spiked samrle results outside 
this range would lead to associated data heing qualified as estimated. 

9.3.J Accuracy Unacceptable for All TiWA U235 Sample Results 

All U235 results were qualified estimated (J or UJ) due to pour accuracy. 
Accuracy was acceptahle for all U234 and U238 results. 
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9.3.2 Accuracy Not Determined for Weston Results 

No spikes were analyzed with the Weston data thus method accuracy cannot be 
determined. All results are qualified as estimates (J ~r UJ) . · 

9.4 PRECISION UNACCEPTABLE 

Analytical precision is expressed by the rela•tive percent difference (RPD) between 
the recoveries of duplicate matrix spike analyses performed on a sample. When the 
laboratory has not performed duplicate spike analyses, pn::cision may also be assessed 
using unspiked samples provided the analyte activity is greater than the minimum 
detectable amount (MDA). If the analyte activity is less than the MDA for either the 
original or duplicate sample, precision cannot be determined. The control limit defining 
acceptable method precision is an RPO of .less than 35% for replicates with activity levels 
5 times the MDA or greater. If either replicate sample is less than 5 times the MDA, 
the difference between the two replicate values must be less than 2 times the MOA. 

Method precision either exceeded th~ applicable control limit or could not be . 
determineo for all replica~es. This trend resulted in all sample results heing qualified as 
estimated (J or UJ). Only two samples were replicated for the TMA data packages 
instead of four as re~uired. No additional qualifiers are assigned c1s a result of this 
oversight. 

9.5 BLANK CONTAMINATION DETECTED IN TMA QA SAMPLES 

Reagent (method) hlanks are analyzed with e:.ich sample Jelivery group to Jetect 
potential analyte contamination in chemical reagents usc:J to prepare samples for 
counting. The level of analyte in the blank should he lt:ss than the MDA. If blank levels 
greater than the MDA are detectt:d, associatec.l sample results greatt:r than the MDA are 
qualified as estimated detects ( J) unless the result is at least IO times greater . than the 
blank contaminant level. Sample results less than the hlank contaminant result are 

qualified as nondetects (U). 

Contamination was detected above the MDA for U234 anc.l U238 in one of the 
two reagent blanks analyzed by TMA with these samples. As a result of this 
contamination, fourteen U234 and thirteen U238 sample results associated with these 
blanks were qualified as estimated detects (J). 

9-3 
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9.6 COMPOUND QUANTIFICATION AND REPORTED DETECTION LIMITS 

Compound quantifications and detection limits were recalculated for all samples in 
each data delivery package to verify that they are accurate and are consistent with 
Westinghouse Hanford requirements. Results below the MDA were qualified as 
nondetects (U) except in cases where the MDA was greater than the contract required 
detection limit (CRDL). In these cases, nondetects were qualified as estimated (UJ). 
No results were qualified for this deficiency. Results greater than the MDA were 
accepted as positive detects regardless of the CRDL. 

9.7 SYSTEM PERFORMANCE ACCEPTABLE 

A review of TMA instrument continuing calihration information and 4unlity 
control (QC) data indicntes that instrument performance was adequate for these 
analyses. 

9.8 WESTON DATA PACKAGE INCOMPLETE 

; 

In addition to isotopic uranium results for the _three pnckages discussed; abo1/e, 
data ·for isotopic uranium analyses in each of the four Second Round Groundwater 
radiochemistry packages where isotopic uranium analyses were perfl:rmed were rev.i ewed 
to verify that all deliverables normally supplied by the laboratories were present. The 
results of this review are summarized in Tahle 9.;.z. All key deliverahles were supplied by 
TMA. Weston sample results did not include all QA t.lnta. Some of the missing Q A 
information was provided later as supplemental information. This supplemental 
information has been filed with the original data packnge. 

9.9 QUALIFIERS CHANGED FROM PRELIMINARY QA REPORT 

In the preliminary report for the Weston package, a ll isotopic uranium results 
were rejected due to missing information. Due to the additional information received 
since the Preliminary QA Report, Weston isotopic uranium sample results a re no longer 

rejected. These samples are still qualified as estimated (J or UJ) due tu lack of precision 
and accuracy information. 

9-4 
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Table 9- l. 300-FF-5 Operable Unit Remedial Investigation 

Customer 

Groundwater Round 2 Isotopic Uranium 
Analysis and Qualifier Summary 

U234 U235 
Results Results 

l.D . No. in pCi/L Qualifier in pCi/L Qualifier 
TMA/Norcal case N2-04-067-7033 & N2-05-006-7035 

* 8062C7 14 J 1.8 
* 8062K4 0. 18 J 0.007 
* 8062M2 0.2 J 0.004 
* 8062P9 0.048 VJ 0 
* B062T2 0. 17 J 0.09 
* B06302 16 J 1.8 
* 806305 0.22 J 0.015 
* 806308 2.8 J 0.19 

* 8O62Cl 54 J 5.8 
* BO62F2 18 J 1.5 
* BO62F8 8. 1 J 0.51 
* B0'62L0 35 J 4 

B062B8 11 J 0.84 
B062C4 0.67 J <MDA 
B062D9 11 J 0.8 
B062Gl 2.7 UJ <MDA 
B062G4 3. 1 J <MDA 
B062G7 1.3 UJ <MDA 
8062HO 2.3 UJ I <MDA 
B062H3 <MDA UJ <::MDA 
B062H6 <MDA UJ <MDA 
B062H9 2.7 UJ <MDA 
B062J2 1.3 J 0.096 
B06215 0.55 ' ] <MDA 
B06218 0.48 J <MDA 

B062Kl 5.0 UJ 0.36 
B062K7 .28 UJ <MDA 
B062LJ 0.63 J <MDA 
B062L6 2.2 J 0.081 
8062L9 <MDA UJ <MDA 
B062Nl 0.34 J <MDA 
B062N4 0.46 J <MDA 
B06200 4.3 UJ <MDA 
B062T5 0.51 J <MDA 

8062M5 2.3 J 0.11 
B062M8 <MDA UJ <MDA 
B062S9 2.3 J 0.19 

Weston 9204L071 
* B062Z9 NR NA <0.08 
* B062Z6 NR NA <0. 1 

• - Fully validated sample 
<MDA - Less than minimum detectable amount 
NA - Not applicable 
NR - Not requested 
JOBS/297U0IGW29• I . wk I 

J 
UJ 
UJ 
UJ 
UJ 
J 

UJ 
J 
J 
J 
J 
J 
J 

UJ 
J 

UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
J 

UJ 
UJ 
UJ 
UJ 
UJ 
J 

UJ 
UJ 
UJ 
UJ 
UJ 
J 

UJ 
J 

UJ 
UJ 
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U238 
Results 

in pCi/L Qualifier 

11 J 
0. 14 J 
0.23 J 

0.048 UJ 
0. 19 J 

13 J 
0.22 J 

2.6 J 
37 J 
17 J 

8.4 J 
27 J 

9.6 J 
0.49 J 

9.8 J 
2.3 UJ 
3.2 UJ 
1.2 UJ 
2.0 ' UJ 

<MDA UJ 
<MDA UJ . 

2.2 UJ 
0.99 J 
0.49 J 
0.39 J 

4.2 UJ 
.29 UJ 

0.56 J 
2. 1 J 

<MDA UJ 
0.22 J 
0.31 J 

3.8 UJ 
0.46 J 

1.9 J 
<MDA UJ 

1.6 J 

0.210 UJ 
· <0.2 UJ 
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Table 9-2. 300-FF-5 Operable Unit Remedial Investigation 
Groundwater Round 2 Isotopic Uranium 
Data Package Completeness Verification Results 

Data Package Item 

Case Narrative 

Data Summary 

Chain-of-Custody 

Analysis Results 

Results Report for Sample Analyses and Reanalysis 

luw Data (Counting Logs, Printouts. Noteboolt Pages) 

Calculation Sheets 

Sample ldcntific:itions 

Detector lndenlific:ition 

Analysis Date and Initials of Analyst 

Amounh of Samples Prepared or Counted 

lnitiaJ..!nd Con1inui1111 C.11ibra1ion 

Detector lndentification 

C.ilibration Date(s) and Initials of Analyst 

Identification of Calibralion and Check Slandards 

including Radionuclide Certilic:il ion. Expiration Date and Aclivi1y 

Amount of (Check) Used 

Raw Dat:i including Counts and Count Duration fo r Standards 

Kevlc hllMel 

Count Duration for Standuds 

Effic iencies 

R.iw Data of &ckground Counts . Oates Counted. and Duration of Counts 

Blanks 
' 

Detector ldentific:ition " 
Date of An.alysis 

MDA Method 

Amounts of Reai:ents Used in Blank 

Ouplic:ites 

Detector Identification 

Date of Analysis 

Amounts of Sol ids Counted 

Count Duration• 

Sample ldenlific:itions 

C.ilculated Precision 

R.idiomelric and Gravimetric Yields 

Amounts (Volumes. Concentrations. Aclivily) of 

Spikes. Tracers. or C.irricrs Used 

Weights of Precipitates 

C.ilculatcd Recoveries 

uboratry Control Samples 

Detector Identification 

Date of An.alysis 

Calculation of Recoveries 

Result of An.alyses 

Docs Missing ltem(s) Affect Dara Qua lity 

JO8Si 2978501GW29-2. wk I 
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Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

NIA 

Yes 

NIA 

NIA 

Yes 

NIA 

Yes 

Ye,-

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

No 

Cue Number 

1'12-06-006-703Sn033 9204L071 

Yes Yes 

Yes Yes 

Yes Yes 

Yes Yes 

Yes Yes 

Yes Yes 

Yes Yes 

Yes Yes 

Yes Yes 

Yes Yes 

Yes Yes 

Yes Yes 

Yes Yes 

NIA NIA 

Yes Yes 

NIA Yes 

NIA NIA 

Yes Yes 

NIA NIA 

' 
Yes Yes 

Yes Yes 

Yes Yes 

Yes No 

Yes No 

Yes No 

Yes No 

Yes No 

Yes No 

Yes No 

Yes No 

Yes No 

Yes No 

Yes No 

Yes No 

Yes No 

Yes No 

No Yes 
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10 .. 0 TOTAL URANIUM DETERMINATION DATA 
' VALIDATION AND LIMITATIONS 

10.l SUMMARY 

10.1 .1 Three Sample Delivery Groups 

Sample results for total uran'ium analyses from the following three radiochemistry 
cases are included in this report: · 

No. of No. Full 
Laboratory Case Numher Samples Validated 

...0 TMA N2-05-006-7035 37 8 

TMA N2-05-006-7033 
l.f) 

Wc::ston 9204L071 2 ., 

Data qualifiers assigned to the total uranium resu lts for these:: cases are 
· summarized in Tab.le 10-1. · · 

~ 10.1 .2 All Samples Validaled 

Results for all of the sample ana lyses for the cases listed ahovc:: were val idated, 
and data qualifiers assigned as appropriate. One hundrcd percent of the quality 
assurance sample results were recalculated, and quality control calculations verified, for 
each of these three packagc::s. A limited numher of samples, specified hy Westinghouse 
Hanford, were fully validated (i.e., all sample results we re:: recalculated from the 
laboratory raw data). 

10.1.3 Westinghouse Hanford Guidance Used 

Data validation was performed in accordance with the Westinghouse Han fo rd 
Data Validation Procedure for Radiological Analvses (WHC I 992h). Additional crite ria 
established for the determination of lahoratory performance were nhtained from 
Westinghouse Hanford (DOE 1990), EPA CLP, and prnfc::~sional judgement. 

10- 1 
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10.1 .4 One Qualifier Assigned 

More than one deficiency was discovered for several sample results . However, 
only the most serious of these is reported in Table Hl-1. An arhitrary criterion was 
established to reject results with more than three deficiencies. No results were found 
meeting this criterion. 

10.1 .5 Data Quality Objectives Met 

Data quality objectives were met for all results with the exception of the two from 
Weston. Major data quality deficiencies were uncove~ed in the Weston package, 
including missing information required to complete data validation such as initial 
calibration information, duplicate sample results, lahoratory control sample results. raw · 
dma, and analytical procedures. 

10.2 INSTRUl\ilENT CALIBRATION ACCEPTABLE 

Instrument calihration was performed at TMA to ~stablish that the alpha . 
spectroscopy sy~t~m used for total uranium determination is capahle of producing 

· acceptable and reli,ible analyrical data. The initial calihration for TMA was performed 
according to the manufacturer's recommendations and consists of determining the 
instrument detection characteristics for laser induced phosphorescence in the uranium 
samples and to develop a calibration curve. In addition, the total uranium method 
employs addition of a National Institute of Standan.is and Testing (NIST) traceable 
uranium reference standard that is analyzed with each sample. No data were qualified as 
a result of instrument calibration deficiencies. 

At Weston, a Scintrex tluorometer was used for total uranium determination. 
Calibration information provided after the Preliminary QA Report was suhmitted 
indicated that calihration was performed but a clear history of calihration could not he 
developed. Based on available information, these results are no longer rejected as 
identified in the Preliminary QA Report, hut will he qualified as estimated (J). 

10.3 ACCURACY ACCEPTABLE 

Accuracy was evaluated by analyzing samples spiked with known amounts of 
uranium. The sample activity as determined hy sample analysis is compared to the 
known activity to assess method accuracy. The analytical result must he within 80 to 120 
percent of the true value to he deemed acceptahle. Spiked sample results outside this 
range would lead to associated data being qualified as estimnteLl. 

10-2 
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Accuracy was acceptable for all total uranium results. 

10.4 PRECISION NOT DETERMINED FOR WESTON SAMPLE 

Analytical precision is expressed by the relative percent difference (RPO) between 
the recoveries of duplicate matrix spike analyses performed on a sample. When th~ 
laboratory has not performed duplicate spike analyses, precision may also he assessed 
using unspiked samples provided the analyte activity is greater than the minimum 
detectable amount (MDA). If the analyte activity is less than the MDA for eithe r the 
original or duplicate sample, precision cannot be determined. The control limit defining 
acceptable method precision is an RPO of less than 35% for replicates with activity levels 
5 t1me-s the MDA or greater. If either replicate sample is less than 5 times the MDA, · · 
the-difference between the two replicate values must he less than 2 times the MDA. 

Method precision was not determined for Western total uranium analysis. 
According to the cover letter included with the data package, the duplicate sample: was 
excluded at the request of Westinghouse Hanford. Since method precision cannot he 
determined, the two Weston tota! uranium results are qualified as _estimates. 

,.. 10.5 COMPOUND QUANTIFICATION AND REPORTED DETECTION LIMITS 

. . 
Compound quantificat_ions and detection limits were recalculatet.! for all samples in 

each data delivery package to verify that they are accurate ant.I arc: consistent with 
Westinghouse Hanford requirements. Results helow the MDA were qualified as 
nondetects (U) except in cases where the MDA was greater than the contract required 
detection limit (CRDL). In these cases, non<lc:tects were qual ified as estimated (CJ). No 
data results were qualified for this deficiency. Results greater than the MDA were 
accepted as positive detects regardless of the CRDL. 

10.6 SYSTEM PERFORl\ilANCE ACCEPTABLE 

A review of TMA instrument continuing calibration information and quality 
control (QC) data indicates that instrume nt performance was adequate for these 
analyses. Weston did not provide the information requin::d to make this determination. 
However, a review of the analytical results indicates that ,instrument performance could 

be assessed as adequate if the missing information is provided. 

10-3 
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10.7 WESTON DATA PACKAGES NEARLY COMPLETE 

In addition to the total uranium results for the three packages discussed above, 
data for total uranium analyses in each of the five Second Round Groundwater 
radiochemistry packages were reviewed to verify that all deliverables normally supplied 
by the laboratories were present. The results of this review are summarized in Table 
10-2. All key deliverables were supplied by TMA. Weston sample results did not 
include all QA data. Some of the missing QA information was provided later as 
supplemental information. This supplemental information has been filed with the 
original data package. 

10:8 flUALIFIERS CHANGED FROM PRELIMINARY QA REPORT 

In the preliminary report for the Weston rackage, all total uranium results were 
rejected due to missing information. Due tn the additional information received si nce 

• 

the Preliminary QA Report, We~ton total uranium samrle results are no longer rejected. 
These samples are still qualified as estimated (J) due to lack of some calihration and QA 

information. 

10-4 
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Table 10-1. ,300-FF-5 Operable Unit Remedial Investigation 
Groundwater Round 2 Total Uranium 
Analysis and Qualifier Summary 

Customer 
I.D. No. 

TMA/Nor.cal case N2-04-067-7033 & 
TMA/Norcal case N2-05-006-7035 

* B062C7 
* B062K4 
* B062M2 
* B062P9 
* B062T2 
* B06302 
* B06305 
* B06308 

* BO62Cl 
* BO62F2 
* BO62F8 
* BO62L0 

B062B8 
B062C4 
B062D9 
B062Gl 
B062G4 
B062G7 
B062H0 

. B062H3 
B062H6 
B062H9 
B062J2 
B062J5 
B062J8 

B062Kl 
B062K7 
B062L3 
B062L6 
B062L9 
B062Nl 
B062N4 
B06200 

. B062T5 
B062M5 
B062M8 
B062S9 

Weston 9204L071 
* B062Z9 
* B062Z6 

* - Fully validated sample 
<MDA - Less than minimum detectable amount 
NA - Not applicable 
NR - Not required 
JOBS/2978$0/GW210- l .wkl 

Total U 
Results 
in pCi/L. 

42 
0.045 

<MDA 
NR 
NR 
38 

NR 
NR 
110 
50 
25 
82 
23 

<MDA 
32 

7.3 
10 

3. 1 
1.9· 

0.039 
<MbA 

5.9 
2.1 

<MDA 
0.021 
0.71 

<MDA 
0.039 

4.6 
<MDA 
<MDA 

0.066 
14 

NR 
5.3 

0.077 
NR 

0.19 
0.06 
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Qualifier 

u 
NA 
NA 

NA 
NA 

u 

; 

u · 

u 

u 

u 
u 

NA 

NA 

1 
1 
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Table 10-2. 300-FF-5 Operable Unit Remedial Investigation 
Groundwater Round 2 Total Uranium 
Data Package Completeness Verification Results 

-
Data Pacuge Item N2--0S·l07-7044 

C.uc Narntive Yes 

Data Swnmary Yes 

Chain-of-Custody Yea 

Analysis Results 

Resultl Report for Sample Analyses Yes 

Rtw Data (including Prep Volwne. Aliquot Volwne, KpA outpul) Yes 

Calculation SheelS Yes 

Sample ldcnlifications Yes 

Detector lndcntification Yes 

Analysis Date and Initials of Analyst Yes 

lniliai :ind Continuing Calibn11ion 

Deteetor lndentification Ye• 
Calibr:ition Date(s) and lnili•ls of Analyst Ye• 

Identification of Calibn11ion and Check Standards 

including Radionuclide Cenificalion. Expir:11ion Dale and Activity Ye• 

Amount of Standard Used Yes 

Raw D•ta Count / Activity data Yes 

Dctcnnination of Calib~tion Eq11111ion Yes 

Blanks/Backgrounds 
; 

. 
Detector Identification •' Yes 

Date of Analysis Yes 

MDA of Method Yes . 
Amounts of Reagents Used (Prep Volume) Yes 

Duplicates . 
Detec!or Identification Yes 

Date of Analysis Yes 

Amount• of Samples Ye• 

Count Dur:itiona Yes 

Sample Identifications Yes 

Results of Analyses and Calculated Precision Yes 

Raw Dara Yes 

Matrix Spikes 

Detector Identification Yes 

Date of Analysis Yes 

Amounu of Samples Yes 

Count Durations Yes 

Sample Identifications Yes 

Result, of Analyses and Calculated Precision Yes 

Identification of Matrix Spike Radionuclide, Ccnificalion. E.~piralion 

Date and Activity Yes 

Amount of Matrix Spike Used Yes 

Raw Data Yes 

Result, of Analysis and Comparison lo Amount Added Yes 

Docs Misaing llem(s) Affect Dara Quality No 

JOBS/2978j0/GW210-2.wkl 
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C.ise Number 

N2-06-106-70Sl N2-o6-006-703Sn033 

Yes Yes 

Yes Yes 

Yes Yes 

Yes Yes 

Yes Yes 

Yes Yes 

Yes Yes 

Yes Yes 

Yes Yes 

Yes Yes 

Yes Yes 

Yes Yes 

Yes Yes 

Yes Yes 

. Yes Yes 

Yes Yes 

Yes Yes 

Yes Yes 

Yes Yes 

Yes Yes 

Yes Yes 

Yes Ye• 

Yes Yes 

Yes Yes 

Yes Yes 

Yes Yes 

Yes Yes 

Yes Yes 

Yes Yes 

Yes Yes 

Ye, Yes 

Yes Yes 

Yes Yes 

Yes Yes 

Yes Yes 

Yes Yes 

No No 

92Q4L071 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

NIA 

Yes 

Yes 

No 

Yes 

No 

Yes 

Yes 

Yes 

No 

Yes 

No 

No 

No 

No 

No 

No 

No 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 
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11.0 GAMMA SPECTROSCOPY DATA VALIDATION AND LIMITATIONS 

11.1 SUMMARY 

11.1 .1 Three Sample Delivery Groups 

Sample results for gamma spectroscopy analyses from the following three 
radiochemistry cases are included in this report: 

No. of No. Full 
Laboratory Case Numher Samples Validated 

TMA N2-05-006-7035 37 8 

TMA N2-05-006-7033 
Weston 9204L071 2 2 

Data qualifiers assignt:!d to ,tl_lt:! gamma spectroscopy results for these cases are 
summarized in Table 11- 1. 1 

11.1 .2 All Samples Validated 

Results for all of the sample analyses for the cases listed ahove were val idated, 
and data qualifiers assigned as appropriate. Ont:! hundred percent of the quality 
assurance sample results were rt:!calculated, and quality control calculations verified. for 
each of these three packages. A li1riited numher of samples, specified hy Westinghouse 
Hanford, were fully validated (i.t:!., all sample results were recalculated from the 
laboratory raw data). 

11 .1 .3 Westinghouse Hanford Guidance Used 

Data validation was performed in accordanct:: with the West inghouse Hanford 
Data Validation Procedure for Radiolo~ical Analvst::s (WHC 1992h). Add itional criteria 
established for the determination of laboratory performance were ohtained from 
Westinghouse Hanford (DOE 1990), EPA CLP, and professional judgt::ment. 

11.1 .4 One Qualifier Assigned 

More than one deficiency was discovered for several sample results. Howt::ver, 
only the most serious of tht:!se is reported in Tahle 11-1. An arhitrary criterion was 

1 1-1 
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establis~ed to reject results with more than three deficiencies. No results were found 
meeting this criterion. 

11.1 .5 Data Quality Objectives Not Met 

Poor precision resulted in qualification of all gamma spectroscopy results 
contained in the TMA packages. Lack of precision and accuracy information resulted in 
qualifying all gamma spectroscopy results contained in the Weston package. 

11.2 INSTRUMENT CALIBRATION ACCEPTABLE 

_ Instrument calihration is performed to estahlish that the gamma spectroscopy 
s~tem used is capable of producing acceptable and reliable analytical data. The initial 
calibration for TMA and Wt:ston was performed according to tht: manufacturt:r's 

recommendations and consists of determining the instrument detection efficiency for each 
gamma energy, system resolution, and the full-width at half maximum for each peak. 
Initial calibration was performed for each counting geometry used during analysis of 
Westinghouse Hanford samples. Continuing calihration checks are performed to ve rify 

that instrument" performance is stable and reproducible on a day to day has is. ~o data 
were qualifi~d as a result of instrument calihratiirn ddicit:ncies . 

11.3 ACCURACY 

Accuracy was evaluated hy analyzing samples spiked with known amounts of 
gamma emitting radionuclides. The sample activity as determined hy sample analysis is 

compared to the known activity to assess ~ethod accuracy. The analytical result must he 
within 80 to 120 percent of the t.rue value to he deemed acceptahle. Spiked sample 
results outside this range would lead to associated data heing qual ified as estimated. 

11.3.1 Accuracy Acceptable for All TiWA Sample Results 

The accuracy was acceptable for gross alpha and gross heta determination of all 

samples. 

11.3.2 Accuracy Not Determined for Weston Results 

No spikes were analyzed with the Weston data. According to the letter submitted 
with this data package. spikes were omitted at the request of WHC. Since method 
accuracy cannot he determined the two results are qualified as estimates (J or CJ). 

11-2 
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11.4 PRECISION UNACCEPTABLE 

. 
Analytical precision is expressed by the relative percent difference (RPO) between 

the recoveries of duplicate matrix spike analyses perf~1rmed on a sample. When the 
laboratory has not performed duplicate spike analyses, precision may also be assessed 
using unspiked samples provided the analyte activity is greater than the minimum 
detectable amount (MDA). If the analyte activity is less than the MOA for either the 
original or duplicate sample, precision cannot be determined. The control limit defining . 
acceptable method precision is an RPO of less than 35% for replicates with activity levels 
5 times the MDA or greater. If either replicate samplt! is less than 5 times the MOA, 
the difference between the two replicate values must be less than 2 times the MOA. 

- Method precision either exceeded the applicahle control limit or could not he 
determined for all replicates. This trend resulted in all sample results heing qual ified as 
estimated (J or UJ). No replicates were analyzed with the Weston c..lata . According to 
the letter submitted with this data package, replicates were omitted ar the request of 
Westinghouse Hanford. Since method accuracy cannot he determinec.1 the two results are 
qualified as estimates (J or UJ). Only two samplt:!s were replicated for the TMA data 
package instead of four as required. No additinm:il qualifiers an: assigned as a result of 
this oversight. ; 

11.5 COMPOVND QUA:"lTIFICATION AND REPORTED DETE~TION LIMITS 

Compound quantifications and detection limits were recalculated for all samples in 
each data delivery package to verify that they are accurate and are consistent with 
Westinghouse Hanford requirements. Results helow the MOA were qualified as 
nondetects (U) except in cases where the MOA was greater than the contract required 
detection limit (CROL). In these cases, nondetects were qualified as est imated (UJ). 
No results were qualified for this deficiency. Results greater than the MOA were 
accepted as positive detects regardless of the CROL. 

11.6 SYSTEM PERFOR~IANCE ACCEPTABLE 

A review of TMA and Weston instrument continuing calihration informat ion and 
quality control (QC) data indicates that instrument performance was adequate for these 
analyses. Weston did not provide the information rt!quired to make this determ ination. 
However, a review of the analytical results indicates that instrument rerformance could 
be assessed as adequate if the missing information is rrovided. 

11-3 
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11.7 DATA PACKAGES NEARLY COMPLETE 

In addition to the gamma spectroscopy results for the three packages discussed 
above, data for gamma spectroscopy analyses in each. of the five Second Round 
Groundwater radiochemistry packages were reviewed to verify that all deliverables 
normally supplied by the laboratories were present. The results of this review are 
summarized in Table 11-2. All key deliverables were supplied by TMA. Weston sample 
results did not include all QA data. Some of the missing QA information was provided 
later as supplemental information. This supplemental information has been filed with the 
original data package. 

11:8 QUALIFIERS CHANGED FROM PRELIMINARY REPORT 

In the preliminary report for the Weston package, all gamma spectroscopy results 
were rejected due to missing information. Due to the adc.iitional information rec~ ived 
since the Preliminary QA Report; Weston gamma spectroscopy sample results ,1re no 
longer rejected. These samples are still qualified as estimated (J or UJ) due to !ack of 
precision and accuracy inform~tion. . 

. .-
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Table 11-1. 300-FF-5 Operable Unit Remedial Investigation 
Groundwater Round 2 Gamma Spectroscopy 
Analysis and Qualifier Summary 

Cobalt 60 Cesium 137 
Customer Results Results 
I.D. No. in pCi/L Qualifier in pCi/L Qualifier 

TMA/Norcal case N2=-04-067- 7033 & N2-05-006-7035 

* B062C7 11 UJ 10 UJ 
* B062K4 16 UJ 16 UJ 
* B062M2 8.7 UJ 7.8 UJ 
* B062P9 14 UJ 11 UJ 
~ B062T2 11 UJ 9.1 UJ 
* B06302 18 UJ 14 UJ 
* B06305 16 UJ 16 UJ 
* B06308 ~ UJ 6. 1 UJ 

- * BO62Cl 18 UJ 14 UJ 
- * BO62F2 10 UJ 9.5 UJ 

* BO62F8 16 UJ 10 UJ 
* BO62L0 19 UJ 11 UJ 

B062B8 19 UJ 14 UJ 
B062C4 28 UJ 12 UJ 
B062O9 20 UJ 11 UJ 
B062Gl '18 UJ 9.1 UJ 

: 

B062G4 15 UJ 14 UJ 
B062G7 15 UJ 14 UJ 
B062HO 19 UJ 13 UJ 
B062H3 : 18 UJ 15 UJ 
B062H6 8.6 UJ 8 . UJ 
B062H9 12 UJ 8 UJ 
B062J2 16 UJ 11 UJ 
B062J5 13 UJ 12 UJ 
B06218 13 UJ 10 UJ 

B062Kl 15 UJ 11 UJ 
B062K7 10 UJ 6. 1 UJ 
B062L3 14 UJ 14 UJ 
B062L6 14 UJ 14 UJ 
B062L9 35 UJ 16 UJ 
B062Nl 8.7 UJ 7.3 UJ 
B062N4 12 UJ 12 UJ 
B06200 15 UJ 15 UJ 
B062T5 8.2 UJ 8.1 UJ 

B062M5 19 UJ 13 UJ 
B062M8 13 UJ 8. 1 UJ 
B062S9 12 UJ 12 UJ 

Wes ton 9204L07 l 

* B062Z9 <6 UJ <7 UJ 
* B062Z6 <6 UJ <6 UJ 

* - Fully validated sample 

JOBSl2978$0/GWll I-I .wiLI 

I 1-5 

Thorium 228 
Results 
in pCi/L 

15 
24 
12 
17 
14 
22 
24 
11 
21 

15 
18 
20 
28 

21 
20 
20 
23 
20 

21 
24 

12 
13 

16 
19 
20 

30 
10 

21 
22 
21 
14 

22 
28 

15 
20 

13 
24 

<10 

<10 

Qualifier 

UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
J I 

UJ I 
! 

UJ 
I 
i 

UJ. I 
UJ I 

UJ 
UJ 
UJ 
U/ -· 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 

I 

UJ 
UJ 

-1 

UJ 

UJ 
UJ 
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Table 11-2. 300-FF-5 Operable Unit Remedial Investigation 
Groundwater Round 2 Gamma Spectroscopy 
Data Package Completeness Verification Results 

Dal.a Package Item N2~S-JO'l-7044 

Case Narrative Yes 

Data Summary Yes 

Chain-of-Custody Yes 

Analysis Results 

Results Report for Sample Analyses and Rcamlysis Yes 

Raw Data (Spectra . Printouts of Counts per ChaMe[. Notebook Pages) Yes 

Calculation Sheets Yes 

Sample ldentific:itions Yes 

Detector lndentific:ition Yes 

Analysis Date and Initials of Analyst Yes 

Amounts..of Samples Counted Ye~ 

Initial and Continuing Calibration -Detector lndcntificatioa Yes 

Calibration D:ite(s) and Initials of Analyst Ye~ 

Identification of Calibration .and Check Standards 

including Radionuclide Ce.nificalion. Expiration Dale and Ac1ivi1y Yes 

Amount of (Check) Standard Used NIA 

Raw Data including Counts and Count Dur:uion for S1andard• Yes 

Effciencies and/or Geometry and Matrix 'Fac1ors Yes 

Raw Data of Background Counts. Dales Coun1ed. and Dur?lion of Cou111s Yes 

KcvlchllMel Yes 

FWHM Yes 

Blanks 

Detector Identification Yes 
! 

Date of Analysis Yes 

MDA of Me1hod Yes 

Amounts of Reagents Used in Bl:inlt Ye~ 

Raw Data Yes 

Duplicates 

Detector ldentific:ition Yes 

Date of Analysis Yes 

Amounts of Samples Yes 

Count Durations Yes 

Sample Identifications Yes 

Results of Ana lyses and Calcul:11ed Prcci~ion Yes 

R:iw Data Yes 

Radiometric :ind Gravimetric Yields 

Amounts (Volumes. Concentrations. Ac1ivi1y) of 

Spikes, Tracers, or Curlers Used NIA 

Weights of Prccipil:ites or Solids Counted NIA 

Calculated Recoveries NIA 

L1boratry Control S:imples 

Detector ldentific:ition Yes 

Date of Ana lysis Yes 

C:ilculation of Recoveries Yes 

Result of Analyses Yes 

Docs Missinr~ ltem(s) Affect Dala Qualily No 

JOBS/297850/GWll l -2. wk I 
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Case Number 

N2--06-106-70S I 

Yes 

Yes 

Yes 

• Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

NIA 

Yes 

Yes 
l 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

NIA 

NIA 

NIA 

Yes 

Yes 

Yes 

Yes 

No 

N2-o6--006-703Sn033 9204!..071 

Yes Yes 

Yes Yes 

Yes Yes 

Yes Yes 

Yes Yes 

Yes Yes 

Yes Yes 

Yes Yes 

Yes Yes 

Yes Yes 

Yes Yes 

Yes Yes 

Yes Yes 

("l ; A Yes 

Yes Yes 

Yes Yes 

Yes Yes 

Yes Yes 

Yes Yes 

Yes ' 
Yes 

Yes Yes 

Yes Yes 

Yes No 

Yes Yes 

Yes No 

Yes No 

Yes No 

Yes No 

Yes No 

Yes No 

Yes No 

NIA NIA 

NIA NIA 

NIA NIA 

Yes No 

Yes No 

Yes No 

Yes No 

No Yes 
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12.0 TRITIUM DETERMINATION DATA VALIDATION AND LIMITATIONS 

12.1 SUMMARY 

12.1.1 One Sample Delivery Groups 

Sample results for tritium analyses from the following radiochemistry case are 
included in this report: 

Laboratory Case Numher 

West(m 9204L071 

No. of 
Samples 

' 

No. Full 
Validated 

? 

Data qual ifiers assigned to the tritium results fo r these cases a re summarized in 
Table 12-1. 

12.1 .2 All Samples Validated 

Results for all of the sample analyses for the case listed ahove were val idated, and 
data qualifiers assigned as appropriate. One hundred percent t)f ·the quality assurance · 
sample results were recalculated. and quality control calculat ions verified, for the 
package. A limited numher of samples, specified hy Westinghouse Hanford, we re fully 
validated (i.e., all sample results were recalculated from the lahora tory raw data ). 

12.1.3 Westinghouse Hanford Guidance Used 

Data validation was performed in accordance with the Westin~house Hanford 
Data Validation Procedure for Radiological Analvses (WHC JlJ92h ). Additional criteria 
established for the determination of lahoratory performance were ohtained from 
Westinghouse Hanford (DOE 1990), EPA CLP, and professional judgement. 

12.1 .4 One Qualifier Assigned 

Both Weston tritium sample results were less than the MDA. The re were no 
other qualifiers for these samples. 

I 2-1 
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I 
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12.1 .5 Data Quality Objectives Met 

All major data quality objectives were met for these samples. 

12.2 INSTRUMENT CALIBRATION ACCEPTABLE 

Instrument calibration is performed to establish that the liquid scintillation 
counting system used for tritium determination is capable of producing acceptable and 
reliable analytical data. Instrument calibration information was found to he acceptable. 

12..3 ACCURACY ACCEPTABLE 

Accuracy was evaluated hy analyzing samples spiked with known amo unts of 
tritium. The sample activity as determined hy sample analysis is co mpared to the known 
activity to assess method accuracy. The analytical result must he within 80 to 120 percent 
of the true value to he deemed acceptable. Spiked sample results outside this range 
would le~q to associated data heing qualified as estimated. 

The accuracy was acceptahle for tritium determination in all samples . 

12.4 PRECISION ACCEPTABLE 

Analytical precision is expressed by the relative percent difference (RPO) hetween 
the recoveries of dupl icate matrix spike analyses performed on a sample. When the 
laboratory has not performed duplicate spike analyses. precision may also he assessed 
using unspiked samples provided the analytt! activity is greater than the minimum 
detectable amount (MOA). If the analyte activity is less than the MOA for either the 
original or duplicate sample, precision cannot he determined. The control li mit defining 

acceptable method precision is an RPO of less than 35 % for replicates with activity levels 
5 times the MDA or greater. If either replicate sample is less than 5 times tht! MOA, 
the difference between the two replicate values must he less than 2 times the MOA. 

Matrix spike and matrix spike duplicate results indicate acceprnhle precision for 
the method. 

17_? - -
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12.5 COMPOUND QUANTIFICATION AND REPORTED DETECTION LIMITS 

Compound quantifications and detection limits were recalculated for all samples in 
each data delivery package to verify that they are accurate and are consistent with 
Westinghouse Hanford requirements. Results below the MDA were qualified as 
nondetects (U) except in cases where the MDA ~as greater than the contract requirec..! 
detection limit (CRDL) . . In these cases, nondetects were qualifiec..! as estimated (UJ). 
No results were qualified for this deficiency. Results greater than the MDA were 
accepted as positive detects regardless of the CRDL. . 

12.6 SYSTEM PERFORMANCE ACCEPTABLE 

A review of Weston instrument calihration information anc..! quality control (QC) 
data indicates that instrument performance was ac..!equate for these analyses. 

12.7 DATA PACKAGE COMPLETE 

In addition to validating tritium'. results. c..!ata for tritium in the Weston Seconc..! 
Round radiochemis~ry packag; were reviewec..! to verify that all deliverahles normally 
supplied by th.e lahoratory were present. All key information was prnvic..!ed for validating 
the tritium sample either in the original package or in supplemental dat;1. Surplemental 
information is storec..! in the original c..!ata package file. 

12.8 QUALIFIERS CHANGED FROM PRELIMINARY REPORT 

0" In the preliminary report for the Weston pa<.:kage, all tritium results were rejected 
due to missing information. Due to the additional information received since the 
Preliminary QA Report, Weston tritium sample results are no longer rejec.:tec..!. 

12-3 
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Table 12-1. 300-FF-5 Operable Unit Remedial Investigation 
Groundwater Round 2 Tritium Determination 
Analysis and Qualifier Summary 

Customer 
I.D. No. 

TMA/Norcal case N2-04-067-7033 & 
TMA/Norcal case N2-05-006-7035 

'. 

Weston 9204L071 

• - Fully validated sample 
NA - Not applicable 

NR - Not requested 
JOBS/297830/GW212-1.wkl 

• B062C7 
• B062K4 
• B062M2 
• B062P9 
• B062T2 
• B06302 
• B06305 
• B06308 

• BO62Cl 
• BO62F2 
• BO62F8 
• BO62L0 

B062B8 
B062C4 
B062D9 
B062Gl 
B06,2G4 
B062G7 
B062H0 
B062H3 
B062H6 
B062H9 
B062!2 
B062!5 
B062!8 

B062Kl 
B062K7 
B062L3 
B062L6 
B062L9 
B062Nl 
B062N4 
B06200 
B062T5 

B062M5 
B062M8 
B062S9 

• B062Z9 
• B062Z6 

Tritium 
Results 

in pCi/L 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 

<200 
<200 

12-4 

Qualifier 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

u 
u 
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Table 12-2. 300-FF-5 Operable Unit Remedial Investigation 
Groundwate( Round 2 Tritium Determination 
Data Package Completeness Verification Results 

· Data Package Item 
Case Narrative 
Data Summary 
Chain-of-Custody 
Analysis Results 

Results Report for Sample Analyses and Reanalysis 
Raw Data (Gross Counts, Count Duration, Background Counts, 

and Background Count Duration) 
Calculation Sheets 
Sample Identifications 
Instrument Indentification 

- Analysis Date and Initials of Analyst 
_ Sample Weight 

Initial and Continuing Instrument Calibration 
Instrument Indentification 

Blanks 

Identification of Calibration and Check Standards including 
Radionuclide, Certification, Issue or Expiration Date and Activity 

Amount of Standard Used for Calibration 
Raw Data (Gross Counts, Count Duration, Background Count, and 

Background ,Count Duration) 
Counting Efficiency Determination Method and Results 
Quench Correction Method 

Instrument Identification 
Date of Anl:ilysis 
MDA of Method 

C' ~ Amounts of Reagents Used in Blank 
Lot Numbers of Reagents Used 

Duplicates 

Raw Data (Gross Counts, Count Duration, Background Count, and 
Background Count Duration) 

Tritum Levels in Background Water 

Instrument Identification 
Date of Analysis 
Amounts of Samples 
Raw Data (Gross Counts, Count Duration, Background Count, and 

Background Count Duration) 
Radiometric Yields 

Amount of Tritum Standartd Used for Radiometic Yield Determination 
Radiometric Yield Calculations and Results 

Laboratry Control Samples 
Sample Identification 
Instrument Identification 
Date of Analysis 
Calculation of Recoveries 
Result of Analyses 

Does Missing Item(s) Affect Data Quality 

JOBS/2978'0/GW212-2 • ...,I 

12-5 

Case 
Number 

9204L071 

Yes 
Yes 
Yes 

Yes 
Yes 

Yes 
Yes 
Yes 
Yes 
Yes 

Yes 
Yes 

Yes 
Yes 

Yes 
'. ' Yes 

Yes 
Yes 
Yes 
Yes 
No 
Yes 

Yes 

Yes 
Yes 
Yes 
Yes 

Yes 
Yes 

Yes 
Yes 
Yes 
No 
Yes 

No 
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Table A- 1. 300- FF- S Operable Unit Remedial Investigation 

Groundwater Round 2 Volatile Organic Compounds 

Field Duplicate Summary 

Sample No. 

300- FF-5 Compounds of Concern: 

. 
Methylene Chloride 

1,2- Dichloroethene 

T richloroethene 

T etrachloroethene 

Additional Compounds Originally Detected in Sample: 

Acetone 
Carbon Disulfide 

Chloroform 

I, I, I -Trichloroethane 

4-Methyl-2-pentanone 

2-Hexanone 

I, 1,2,2- Tetrachloroethane 

Toluene 

Xylene (total) 

Hexane (TIC) 

Total subst. alkanes (TIC) 

Total unknown alkanes (TIC) 

Total unknown hydrocarbons (TIC) 

NR - not reported llli detci:tc:J 

NA - not applicable 

• - fully validated sample 

JOBSl297U0IGW2A-1 .wl l 

8 

*B062C7 *B06302 

µg/L µg/L 

10 u 10 u 
10 u 10 u 
10 u 10 u 
10 u 10 · U 

NR 22 

NR NR 

5 J 5 J 
NR NR 

2 J NR 

NR NR 

NR NR 

NR NR 

NR NR 

NR NR 

NR NR 

NR NR 

NR NR 

%RPO 

NA 

NA 

NA 

NA 

NA 
NA 

.. 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 
. 

7 5 

Sheet 1 of 2 ~---~--~ 

0 

*B062P9 *806308 %RPO 

µg/L 

12 u 
lO u 
10 u 
lO u 

NR 

NR 

10 u 
NR 

NR 

NR 

NR 

NR 

NR 

NR 

12 UJN 

NR 

NR 

ug/L 

10 u 
10 u 
10 u 
lO u 

NR 
NR 

10 u 
NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NA 
NA 
NA 
NA 

NA 

NA 

NA 

NA 

NA 

NA 
NA 

NA 

NA 

NA 

NA 

NA 

NA 

• 

~ 
::r: 
0 . {/) 

·.'-0 
• ·-. m 
z .. , 
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··· _,. 
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0 ,• . u, 

-~ 



)> 
I 

lv 

I 
. t .• 

Table A-1. 300-FF-5 Operable Unil Remedial Investigation 
Groundwater Round 2 Volatile Organic Compounds 

Field Duplicate Summary 

Sample No. 

300-FF-5 Compounds of Concern: 

Melhylene Chloride 
1,2-Dichloroelhene 
T richloroelhene 
Tetrachloroethene 

Additional Compounds Originally Delected in Sample: 

Acetone 
Carbon Disulfide 
Chloroform 
I , I, I-Trichloroethane 
4-Melhyl-2-penlanone 
2- Hexanone 
I, 1,2,2-Tetrachloroethane 
Toluene 
Xylene (total) 
Hexane (TIC) 
Total subst. alkanes (TIC) 
Total unknown alkanes (TIC) 

Total unknown hydrocarbons (TIC) 

NR - not reported as detecle~ 
NA - not applicable 
• - fully validated sample 
JO&Sll9711j0\GW2A-l ."41 

" 

•8062T2 •806305 

µg/L µg/L 

15 u 10 u 
10 u 10 u 
10 u 10 u 
10 u 10 u 

NR NR 
NR NR 

4 J NR 
NR NR 
NR NR 
NR .• NR 
NR NR 
NR NR 
NR 

. 
NR 

NR NR 
NR NR 
NR NR 
NR NR 

%RPO 

NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
~A 

NA 
NA 

7 

Sheet 2 of 2 ~-------~ 
•8062XI •806311 %RPO 

/L µg. 

10 u 
10 u 
7 J 

10 U 

NR 
NR 

9 J 
NR 
NR 
NR 
NR 
NR 
NR 
NR 

14 JN 
NR 
NR 

µg /L 

10 U 
10 U 
6 J 

IO U 

NR 
NR 

IO 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 

7 UJN 

NR 

NA 
NA 

NA 

NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

15.4 

10.5 

-~ 

:::r: 
() · ,. 
ti) 

CJ: ' ., 
tr1 ·z 

-1· •· 
-~ ...... . ,. 

,• O 
v, 
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Table A-2. 300- FF-5 Operable Unit Remedial Investigation 
Growidwater Round 2 Pesticide and PCB Compounds 
Field Duplicate Summary 

Sample No. 

300- FF-5 Compounds of Concern: 

Aroclor- 1248 

• - fully validated sample 
NA - not applicable 

JOBS\lll7U0IGW2A-l ."41 

•8062C7 •806302 

µg/L µg/L 

I u I u 

7 7 

Sheet I of 2 
,-----.---- -----. 

%RPO •8062T2 •806305 %RPO 

µg/L µg/L 

NA I U 

.. 

:E 
X 
.<,) 
·,Vl 

. 0 
' . ··m 

z . :·, 
·• ·.--J ...... • . · .,_ 

.--.~ -....,, 

0 



Table A- 2. 300- FF-5 Operable Unit Remedial Investigation 
Groundwater Round 2 Pesticide and PCB Compounds 
Field Duplicate Summary 

Sample No. 

300- FF-5 Compounds of Concern: 

Aroclor- 1248 

• - fully validated sample 
NA - not applicable 

JO8Sl29711501GW1A- 2.wkl 

,, : 

•B062P9 

µg/L 

I u 

. 7 

•806308 %RPO 

_µg/L 
. .. 

I lJ NA 

Sheet 2 of 2 .-----~------. 
•B062XIRE •B063llRE %RPO 

µg/L µg/L 

~-•-,-U_J~--··~ U_J~INA 

-~ 

::r: 
() . 

I 
V> 
CJ i I . 

m ·z ·• ., -1 -• · •.-:,.. 

.· 5: 
~ 
n, 
~-
0 

.. 
J. 
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Table A-3 . 300-FF-S Oper1tble Unit RemediiJ wvutig1ttion 

Groundw1tter Round 2 Metal• 

Field DupliCllle Sumlllllry 

Sample No.: 

Units: 

300-FF-S Metals of Concern: 

Aluminum 

Antimony 

Beryllium 

Cadmium 

Chromium 

Copper 

Iron 

Lwd 

Manganese 

Mercury 

Nickel 

Silver 

Zinc 

Additional Metals Rcport.:d : 

Arsenic 

Barium 

Calcium 

Cobalt 

Magnesium 

Potassium 

Selenium 

Sodium 

Thallium 

V1muJi11111 

NA - not analyzed for 

• - fully validated sample 

JOBSll91W)0\GWlA -3.wk l 

? 

B06302 

µg/L 

21 u 
II u 
I u 
I u 

54 .8 

10.5 u 
354 

I u 
6.8 u 
0.2 u 

29.3 
3 u 
8 u 

2.4 

40.6 

30300 

2 u 
6340 

3480 

4 UJ 

14000 

2 UJ 

3 .4 ll 

B062C7 

µg/L 

., 

21 u 
II u 

I u 
I u 

43.6 

10.5 u 
287 

I u 
6.1 u 
0.2 u 

26.7 
3 u 
8 u 

.. 

3.3 J 

38.2 

27700 

2 u 
5790 

3210 

4 UJ 

12700 .. 

2 UJ 

2 u 

IRPD 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

... 

NA 

NA 

NA 
NA 

22.8 

20.9 

9 .3 

31.6 

6. 1 

9 .0 

9 . 1 

8. 1 

9.7 

7 9 

•B06303 

µg/L 

21 

II 
I 

I 
5 

9. 1 

87.3 

I 

3.8 

0 .2 

6 .8 

3 

8 

u 
u 
u 
u 
u 
u 

u 
u 
u 

u 
u 

2.30 J 

38.2 

28800 

2 u 
6000 

3160 

4 UJ 

13200 

2 UJ 

2 ll 

•B06~C8 

µg/L 

21 u 
II u 
I u 
I u 
5 u 

9.1 u 
73.6 

1.5 
4 u 

0 .2 u 
5 u 
3 u 
8 u 

3 J 

38.2 

29000 

2 u 
6040 

3370 

6.9 J 

13400 

2 UJ 

4 .7 ll 

IRPD 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

17.0 

25 .6 

0 .0 

0 .7 

0.7 

6.4 

1.5 

,. 
Sheet I of 3 

,.------.-------, 
•B06308 •B062P9 %RPO 

µg/L µg/L 

I 21 u 21 u NA 

II u II u NA 

I u I u NA 

I u 1.2 u NA 

9.4 5 u NA 

4 u 4 u NA 

38.8 u 38.8 u 
I UJ I UJ 

NA ~ 
NA :t 

I u 5 u NA n· • 
0 .2 u 0 .2 u 
9 .5 8.8 . 

3 u 3 u 

NA ·(/) 

7.7 ' 
(J 

NA 
'•in 
z 

8 u 8 u NA .,· ., 
·-J ..,.... ... 
. ...... 

.· .o v, 

5.2 UJ 6.8 u NA ~ 
44. 1 41.8 5.4 

(\, 

~ 
45900 47100 2 .6 0 

2 u 2 u NA 

9540 9790 2 .6 

4400 4530 2.9 

4 UJ 4 UJ NA 

22000 22600 2 .7 

2 UJ 2 UJ NA 

II.I II 10.6 ll NA 
. - ---- - --
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Table A- 3. 300--FF- S Opcrllblc Unit Remcdutl lnvc:&tigation 

Groundwater Round 2 Metal, 

Field DupliC#te Summary 

Sample No.: 

Units: 

300- FF- 5 Metws of Concern: 

Aluminum 

Antimony 

Beryllium 

Cadmium 

Chromium 

Copper 

Iron 

Lead 

Mangunesc 

Mercury 

Nickel 

Silver 

Zinc 

Additional Metuls Reported : 

Arsenic 

Burium 

Calcium 

Cobult 

Mugncsium ' 
Potussium 

Selenium 

Sodium 

Thullium 

V11n11dium 

NA - not an11lyzcd for 

• - fully vulid11ted "'mplc: 

1O8Sll97U0IGW1A - ) . ..,U 

<,, 
J ', 

•806309 

µg/L 

21 u 
11 u 
I u 

1.2 u 
5 u 
4 u 

29 . 1 u 
1.2 u 
5 .2 u 
0 .2 u 

5 u 
3 u 

12.7 

9 .6 UJ 

44 . 1 

47300 

2 u 
9840 

4520 

20 UJ 
22600 

2 UJ 

IO u 

•"> 
) 

. 
"' 

•B062QO 

µg/L 

21 u 
II u 
I u 
I u 

5.3 

4 u 
25 u . 

3 u 
4 . 1 u 
0 .2 u 

s u 
3 u 
8 u 

6 UJ 

43 . 
47800 

.. 2 u 
9920 

4580 

4 UJ 
23100 

2 . UJ 
9.5 u 

%RPO 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA'

NA 
NA 
NA . 

NA 

NA 

2 .5 
' I.I 

.. 0 .8 

1.3 
NA . 

2 .2 

NA 

NA 

0 

•806305 

µg/L 

25.4 u 
16 u 

I u 
2 u 

43.4 

2 u 
420 

2 u 
44 .4 

0 .2 u 
23 .4 

2 u 
II u 

2 u 
40 .8 

12700 

3 u 
5230 

6390 

20 UJ 
64000 

4 UJ 

2 

•B062if2 

µg/L 

26.5 u 
16 u 

I u 
2 u 

20 

2 u 
314 

2 u 
40.1 

0 .2 u 
11.7 u 

2 u 
II u 

2 u 
38.4 

12300 

3 u 
5050 

6160 

20 UJ 
61500 

4 UJ 
2 

%RPO 

NA 
NA 
NA 
NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

73.8 

28.9 

10.2 

6 . 1 

3.2 

3 .5 

3 .7 

4 .0 

Sheet 2 of 3 ~ ---~---~ 
•806306 

µg/L 

22 u 
16 u 

I u 
2 u 
3 u 
2 u 

185 

2 u 
40 .5 

0 .2 u 
3.5 u 

2 u 
II u 

2 u 
40.) 

12700 

3 u 
5280 

6420 

20 UJ 
64600 

4 UJ 
2 

•B062T3 %RPO 

µg/L 

30.7 

16 

I 

2 

3 

2 

180 

2 

40.3 

0 .2 

3 

2 

II 

2 

39.2 

12600 

3 

5150 

6300 

20 

62900 

4 

2 

u 
u 
u 
u 
u 
u 

u 

u 
u 
u 
u 

u 

u 

UJ 

UJ 

NA 

NA 

NA 

NA 

NA 

NA 

t:{A 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

2 .7 

0 .5 

2 .3 

0 .8 

2 .5 

1.9 

2 .7 

-~ 

. :::c 
C) ' ,. 
(:/) 

CJ. 
' . ' . 111 z 
., f 
...; ..... . .. 

.· o 
VI 

JI 
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Tiwlc A-3. 300-FF-5 Opcmtblc Unit Rcmc:dud lnvutigation 

Groundwlllcr Round 2 Meua.la 
Field Duplica~ SuU1JDAry 

Sample No.: 

Units: 

300-FF-5 Metals of Concern: 

Aluminum 

Antimony 

Beryllium 

Cudmium 

Chromium 

Copper 

Iron 

L"4d 

Mungancsc 

Mercury 

Nickel 

Silver 

Zinc 

Additionul Metals Reported : 

Arsenic 

Barium 

Culcium 

Cobult 

Mugncsium 

Potussium 

Sclcnium 

Sodium 

Thallium i 

VunuJium 

NA - not analy~cd for 
• - fully vuliJutcd a.umplc 

JO&Sllllll.SOIGW:IA -l . "41 

•806311 

µg/L 

22 

16 

I 
2 
3 

2.4 

127 

1.4 

1.5 
0.2 

3 

2 

62 .4 

6.9 

34 .9 

38000 

3 

7500 

4610 

4 

16800 

5 
8.6 

,, 

+B062XI 

jig/L 

u 22 

u 16 
u I 
u 2 
u 3 
u 2 

55.2 
2.5 

I 
u 0 .2 

u 3 
u 2.3 

47 .9 

4.2 

34.2 

37600 

u 3 

7400 

4510 . 
UJ 4 

.. 16400 

R I 
1.5 

u 
u 
u 
u 
u 
u 

u 
u 
u 

J 

u · 

UJ 

R. 

~RPO 

NA 
NA 
NA 
NA 
NA 

NA 

NA 
NA 
NA 
NA 

NA 

NA 

NA 
NA 

78 .8 

56.4 

26.3 

48 .6 
2.0 

I.I 

1.3 
2.2 

2.4 

•B06312 

µg/L 

22 

16 
I 
2 

3.4 
2 

85.1 
4.1 
2.9 

0.2 

3 

2 

II 

5.5 
33.2 

38000 

3 

7500 

4680 

20 

17400 

4 
7.5 

u 
u 
u 
u 

u 

u 
u 
u 
u 

J 

u 

UJ 

UJ 

+B062X2 

µg/L 

22 

16 
I 
2 
3 

2 

52.4 
2 

2.1 

0.2 

3 

2 

II 

4.9 

32 .7 

37200 

3 

7340 

4580 

20 

17100 
' 4 

6.4 

u 
u 
u 
u 
u 
u 

u 

u 
u 
u 
u 

J 

u 

UJ 

UJ 

Shcct 3 of 3 

l'RPD 

NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 

NA 

NA 
NA 

NA 

NA 

NA 

NA 

47.6 

32.0 

11.5 

1.5 
2.1 

2.2 

2.2 

1.7 

~ 
:r: 
() 
• 

. , (/l 

·O 
I 

·· .rn ·· z 
. :· 1 

·• .. --J -• -0 u, 

;;,J 
(I, 

-~ 
0 
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T1able A--4. 300-FF-S Operable Unit Remedial lnvcaigaUon 

Grou11dw11tcr Round 2 Gcnerlll CbemWry 

Field Dupli~tc SummAry 

Sample No.: 

Analytes of Concern: 

Ammonia in mg/L 

Fluoride in mg/L 

Nilrulc in mg/L · 

Nitrite (11s NO3- ) in mg/L 

pH 

Additional A111dy1cs: 

COD in mg/L 

TDS in mg/L 

TSS in mg/L 

Alkulinily in mg/L 

Httrdness in mg/L 

Chloride in mg/L 

Sulftile in mg/L 

Phosphate in mg/L 

N R - 1101 reported 

NA - not 11pplicablc 

• - fully v111id111ed sample 

1O8Sll~7•50IGWlA -• ... ~I 

•B062C7 

0 .0S UJ 

0 .3 J 

4 . 1 J 

NR 

6.8 J 

30 UJ 

158 J 

8 J 

73 

95 

20.9 J 

20 J 

0.4 UJ 

, 
._, .) 

B06302 

0 .09 J . 

0 .S J 
4 .2 J 

NR 

7. 1 J 

30 UJ 

161 J .. 

5 UJ 

74 

97 

19.4 J 

21 J 
0.4 UJ 

1 2 

Sheet I of2 
%RPD ~,.-B-06-3-08--~,•-B-06_2_P9 _ __,,%RPD 

NA 

NA 

NA 

NA 

NA 

S0.0 

2.4 

4 .3 

1.9 

1.4 

2. 1 

7.4 

4 .9 

0.06 J 
0 .4 J 

4 .3 J 

0 . 1 UJ 

7 .8 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

0.07 J 15.4 

0 .4 J 0 .0 

4 .3 J 0 .0 

0 . 1 UJ NA 

8 .2 5 .0 

NR NA 

NR NA 

NR NA 

NR NA 

NR NA 

NR NA 

NR NA 

NR NA 

~ -

::c 
(') .. 
(/-) 

;CJ " 
' · m .,z 
·•· ..-; -•· --·o 

.Y• 
:;iJ 

·1 
n -
~ 
0 

' 



Table A-4. 300-FF-S Operable Un.it Remedial lovclitlgation 

Groundwauer Round 2 General ChellllliU)' 

Field Duplicate SulllJDAry 

Sample No.: 

Analytes of Concern: 

Ammonia in mg/L 

Fluoride in mg/L 

Nilrulc: in mg/L 

Ni1ri1e (lili NO3-) In mg/L 

pll 

Addi1ionaJ Analytcs: 

COD in mg/L 

TDS in mg/L 

TSS in mg/L 

Allu1li11i1y in mg/L 

Hurdncss in mg/L 

Chloride: in mg/L 

Sulf111c in mg/L 

Phosphlilc In mg/L 

N R - not reported 

NA - not applicable 

• - fully valiJ11tcd sample 

JOBS\l97U-OIGW2A · 4. wt,. I 

? 8 

B06305 B062T2 

0 .08 J 0 .08 J 
1.3 J. 1.3 J .. 
0 .2 UJ 0 .2 UJ 
0 . 1 UJ 0.1 UJ 
8 . 1 J 8'.2 J 

NR NR 

NR NR 

NR NR 

NR NR .. . . 
NR NR 

NR NR 

NR NR 

NR NR 

3 

Sheet 2 of 2 
~RPD { r•-B-06_3_1_1_-.-1•-B-0-62_X_l_-..liRPD 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

0 .0 

0 .0 

1.2 

0 . 11 J 
0.4 J 
3.1 J 

0 .1 UJ 
7.6 J 

NR 

NR 

NR 

N R 

NR 

NR 

NR 

NR 

0.13 J 
0.4 J 
3.1 J 
0 .1 UJ 
7.9 J 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

16.7 

0 
0 

3.9 

• 
t;; 

( 

~ 
::i: 
() 

.:t 
' -rn 
z . :·, 

·•·- --i ...... 
. ' 

.0 
. " l.11 
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